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mate time for this Contractor 


E had the signed contract, 
and had hired the crew. 


whole firing line was Lindeweld- 
ing. The daily reports tell the 


The pipe was strung out. The line 
had to be finished on time. 

This contractor then sought the 
assistance of the Linde organiza- 
tion in training welders in Linde- 


story: first day, 93 welds; second 
day, 193 welds; third day, 210 
welds ; fourth day, 218 welds ; fifth 
day, 273 welds. And when the 
Lindewelding got up to full speed, 


welding. 

Such aid is a feature of Linde 
Process Service. 

After two days training the 


the cost per joint became unbe- 
lievably low. 

Pipe line contractors all over 
the country can tell of similar in- 
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cidents in which Linde Process 
Service has helped them to orga- 
nize their welding operations for 
greater speed, dependability and 
profit. This is why so many of 
them buy everything for pipe line 
welding from Linde. 

Let the nearest Linde District 
Office give you the latest data on 
Lindewelding and show you how 
Linde can be of assistance to you. 
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Editorials 


RE MANY days have passed 
the gas industry will again be 
confronted with the annual 
task of interviewing and passing upon the qualifications 
of a number of applicants for positions fresh from the 
collegiate halls. And, however small might be the number 
selected to start out as cadet engineers, apprentices, ac- 
countants and the like, it is a job that must be done, 
for the very elementary reason that man power, like ma- 
chines, plays out and must be replenished. 

What might be expected of the new crop? We pro- 
pound this query with the thought in mind that the 
graduates of 1934 form the first group of men who 
have gone through four complete years of depression 
as undergraduates. Will their brains reek with wild 
professorial ideas? Will they have absorbed so much 
of the new gospel of regimentation that they will no 
longer leap to the scent of adventure in carving out a 
career? Will they possess that attribute which has, for 
over a century, built the gas industry into a mighty un- 
dertaking—the pioneering instinct? Will they be so 
blase that earning a living in a career of service will have 
all the romance squeezed out of it? 

One man’s guess is as good as another relative to 
such speculations. Ours is that the new crop is going 
to be well worth looking over. We opine it will con- 
tain many youngsters of a studious turn who will, with 
old-time individualism and a solicitous regard for their 
fellow workers, carry our industry to great heights. 


a permit the gas utilities to earn 
Spero Deal a fair return on their invest- 
ment but it is entirely ignored by our state and national 
lawmakers. The gas utilities of the country are owned 
by their security holders—about 10,000,000 of them. 
They are the ones who are most adversely affected by 
this continual political agitation for rate reductions and 
increased taxes. 

As one illustration of the tax burden on the utilities, 
Mr. H. L. Clarke, Pres. of Utilities Power & Light 
Corp., cities the case of a subsidiary, the Indianapolis 
Power & Light Co., which paid more in taxes in 1933 
than it paid for both coal and labor in generating all the 
electric energy it sold. 

Mr. H. O. Caster, president of the American Gas As- 
sociation, stated on May 9th at the meeting of the Penn- 
sylvania Gas Association as follows: 

“Aspiring and perspiring politicians seem to have se- 
lected assaults on public utilities as the easiest method 
of obtaining votes. Promises of lower rates and higher 
taxes appeal, they suppose, to the rate payers and often 
to the unthinking. 

“We cannot argue with these gentry, but we can ap- 
peal to the sense of justice and fairness of the people. 


The New 
Crop 


N practically every state, laws 


It may reasonably be assumed, one would suppose, that 
we can also appeal to governmental agencies and to labor 
interested in maintaining employment and thus sustain- 
ing public purchasing power.” 

The gas utilities have been amongst the leading in- 
dustries in the matter of employment. Mr. Caster states 
that of those employed December, 1929, the manufac- 
tured gas industry had at work 103.3 per cent of its 
operating and office employees and 94.7 per cent of all its 
employees. The figures for the natural gas industry are 
substantially the same. Only the retail trade has sur- 
passed this record. Also, the average wage was much 
higher than for all other industries, showing that the 
gas industry has not only been a leader in holding its 
employees, but in maintaining wages. 

Due to code requirements in other industries, produc- 
tion costs have increased, and the retail price of the 
products have increased in proportion. Why should 
the utilities not receive the same treatment as other in- 
dustries? We believe if the facts are placed squarely 
before the gas customers of the United States, they 
would see that the utilities got the same treatment now 
accorded to other industries. The gas utilities should 
give facts to their respective customers and urge their 
security owners to protest against unfair discriminations. 


Special Materials TISa ete _ a i many 

: organizations have shown con- 
for Ree ape siderable diligence in develop- 
ing new methods and new products during the depres- 
sion. Such research, it might be said, has been along 
very practical lines and the investigators have kept re- 
freshingly shy of the clouds and have abstained from 
running into the scientific thicket. As a consequence we 
can count upon a number of new and economical ma- 
terials and methods for doing the old job in a much bet- 
ter fashion than obtained in the past. Indeed, some of 
such helps are already available. 

Some of the special materials that are now at hand 
give promise of fitting into the gas man’s scheme‘of af- 
fairs in a very satisfactory manner. This was brought 
out somewhat pointedly in Mr. Pfluke’s report of the 
Carbonization and Coke Committee at the recent Chem- 
ical and Production Conference when reference was 
made to the use of wear resisting and other materials 
in gas works maintenance. 

The manufacture of gas, being a special branch of 
chemical engineering in a sense, will increasingly make 
use of materials and methods which are special in de- 
sign and application. Accordingly, it behooves those 
most vitally interested to keep posted on new alloys, 
possible new uses for rubber, new application for vari- 
ous metals which we have hitherto regarded as sonic- 
what foreign to gas practice, etc. 
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FYE MONTHS AGO we proph- 
esied a great year for gas refrig- 
eration in 1934! But even our fondest 
hopes did not encompass such tre- 
mendous increases as have been 
achieved in Electrolux sales since 
January Ist. The early enthusiastic 
activity of gas companies has been 
sustained and augmented in cities 
and towns from coast to coast. 


SUMMER SALES 


And hot summer weather is just 
beginning! Days when families will 
realize more than ever their need of 
automatic refrigeration. Days when 
your salesmen can bring home at the 
psychological time the superior ad- 
vantages of gas refrigeration. The 





added efforts which your company 
puts behind Electrolux during the 
coming months will repay you many 
times over. 


BUILDS GOODWILL 


For, not only does every Electrolux 
you install add 1500 cu. ft. to a con- 
sumer’s present requirements—it 
builds important goodwill for your 
company by providing customers 
with the most dependable, economi- 
cal refrigeration yet perfected —pub- 
licizes the modernity of gas for every 
kitchen use. 

Right now plan your summer sales 
program to take advantage of the big 
opportunity to make the refrigerators 
sold in your territory gas refrigerators! 
For sales and merchandising help, 
write, wire or phone Electrolux Re- 
frigerator Sales, Inc., Evansville, Ind. 
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Design and Functions of 


Dratt Hoods 


The Safe and Correct Draft Hoods for Gas Appliances Are 
Clearly Set Forth and Their Design and Operating 


Specifications Simplified for the Manufacturer 


By 


HARRY W. SMITH, JR. 


American Gas Association 
Testing Laboratory 


GAS appliances are, as a matter 

of convenience, often classified 
in various ways. For the purposes 
of this discussion, however, they will 
be divided into two groups, namely, 
vented and unvented. Vented ap- 
pliances are considered as those ap- 
pliances designed to discharge all or 
nearly all the products of combus- 
tion out of a single flue opening which 
is intended to be connected to a 
chimney. Unvented appliances are 
those which, by reason of their de- 
sign, discharge all or nearly all of 
the products of combustion into the 
room in which they are located, and 
are not generally intended to be flue 
connected. With the latter group 
there is no particular venting prob- 
lem except as involved in the design 
of the appliances themselves. Con- 
sequently, they will be considered 
as foreign to this discussion. Mem- 
bers of the group of vented appli- 
ances, however, depend for their 
safe and satisfactory performance 
on many flue conditions other than 
those incorporated as integral parts 
of the appliance proper. 


and Gas Man Alike 





Fig. 1—A.G.A. Engineer Testing Horizontal Draft Hood for Open Hood Capacity 


It is a well known fact that chim- 
ney flue conditions vary widely ; there- 
fore, the American Gas Association 
Testing Laboratory, in granting ap- 
proval to appliances, cannot rely up- 
on special installation conditions for 
the safe and satisfactory operation 
of those appliances in_ service. 
Therefore, all approved appliances 
are tested for compliance with the 
rigid A. G. A. performance require- 
ments without being connected to 
any vent pipe or chimney. In other 
words, they are required to depend 
solely upon the principles of design 
incorporated in them for their suc- 
cessful operation. Thus, if a vent 


‘ 
is installed on an approved appli- 
ance, it need only be expected to 
exert sufficient draft under operat- 
ing conditions to overcome its own 
frictional resistance to the flue gases 
passing through it at a rate just ade- 
quate for their immediate removal. 
It is desirable, of course, that the 
chimney draft exerted on the appli- 
ance exceed by some small amount, 
depending on the size of the chim- 
ney, the draft absolutely necessary 
for removing the combustion prod- 
ucts. Thus, a slight leeway may be 
permitted for changes in draft 
caused by variations in atmospheric 
conditions, differences in stack tem- 
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peratures, and partial vent stop- 
pages. 

Most chimneys and vent connec- 
tions in present-day dwellings are 
adequate from the standpoint of 
gas appliance operation under nor- 
mal conditions. As a matter of fact, 
most chimneys were originally de- 
signed for coal burning appliances 
and are therefore considerably larg- 
er than are necessary where gas ap- 
pliances alone are connected thereto. 
However, almost any venting system 
is subject to the development of cer- 
tain abnormal conditions reacting 
unfavorably upon gas appliance op- 
eration. For instance, as a result of 
strong winds and improperly de- 
signed or placed chimney outlets, a 
down-draft may occur in the venting 
system, which in turn may cause in- 
complete combustion of the gas in 
the appliance, extinction of main 
burner or pilot flames, or other un- 
desirable conditions. On the other 
hand, exceptionally tall or improper- 
ly designed chimneys, or certain 
wind conditions alone, may develop 
strong up-drafts in the venting sys- 
tem resulting in decreased appliance 
operating efficiency and, if excessive, 
possibly causing incomplete combus- 
tion or extinction of burner flames. 
Finally, the blocking or even partial 
stoppage of the chimney, or the ex- 
istence of so-called “cold” or “green” 
chimney conditions may hamper the 
ready escape of flue gases and, like- 
wise, result in incomplete combus- 
tion, extinction of burner flames, or 
other undesirable conditions. 


Reason for Device 


To protect appliance performance 
from the above three conditions of 
down-draft, up-draft, and chimney 


stoppage, and at the same time not . 


offer appreciable resistance to the 
passage of combustion products nor 
permit them to escape into the room 
during normal operation, many de- 
vices known as “draft hoods” or 
“draft diverters’ have been devel- 
oped. Some are constructed as in- 
tegral parts of the appliances them- 
selves, others as separate flue devices 
attached directly to the flue outlet 
of the appliance or in the flue pipe 
between the appliance and the chim. 
ney. Designs vary considerably, 
particularly when the draft divert- 
ing features are built into and are 
actually a part of the appliance. 
Nevertheless, those detachable draft 
diverters for flue-way installation, 
which constitute the group most fre- 
quently signified by the term “draft 
hoods,” may be classified into three 
general types, namely, vertical, hor- 
izontal, and horizontal-to-vertical or 
vice versa. The vertical type hood 


leads the flue gases away from the 
appliance upward from the flue out- 
let, and is the type most frequently 
employed. The horizontal type hood 
has been developed for use where 
the height of basements or the loca- 
tion of: chimney openings with re- 
spect to appliance vent openings is 
not sufficient for vertical installa- 
tions. Such a hood is very often 























































































































Fig. 2—Typical Commercial Vertical 
Draft Hoods 


needed on appliances converted to 
gas. Figures 2 and 3 illustrate rep- 
resentative types of vertical and hor- 
izontal hoods. The draft hoods il- 
lustrated in these figures are pre- 
sented as typical examples of com- 
mercial types of accessories of this 
character, rather than as suggestions 
for general application, since several 
of these hoods would probably not 
be suitable for use except on specific 
appliance models. 

Most draft hoods contain some 
sort of baffling, or stream-directing 
system, and are supplied with a re- 
lief opening in addition to the neces- 
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sary inlet and outlet connections. 
Under normal operation flue gases 
flow in the inlet, around or along the 
directing baffles or walls, and out 
into the vent piping without escap- 
ing from the relief opening. In case 
the chimney flue becomes blocked 
for any reason, the relief opening 
affords an outlet for the flue prod- 
ucts. Downdrafts are, by virtue of 
the shape and placement of the baf- 
fling elements and the relief opening, 
caused to flow through the relief 
opening together with the flue prod- 
ucts and discharge into the enclosure 
in which the appliance is located. 
Thus, down-drafts are diverted and 
do not enter the appliance. Under 
conditions of chimney up-draft, on 
the other hand, the additional suc- 
tion serves merely to draw room air 
in through the relief opening and 
carry it up the flue with the com- 
bustion products, thereby preventing 
any adverse effect on the perform- 
ance of the appliance. Draft hoods 
should not be confused with flue de- 
vices commonly known as automatic 
draft regulators, nor with so-called 
“gas savers” for installation in the 
flue, which are often represented as 
being capable of either (1) increas- 
ing appliance efficiency by automati- 
cally regulating the chimney draft to 
the rate of fuel input, (2) removing 
certain components from flue gases, 
(3) washing or eliminating solids 
accompanying the flue products, or 
(4) saving gas by merely obstruct- 
ing the escape of the combustion 
products. Most of such types of so- 
called “gas savers,” aside from be- 
ing Over-represented and often ac- 
tually hazardous, fail to perform any 
one of the many valuable functions 
of a satisfactory draft hood. 


Draft Hoods Considered Essential 


At the present time draft hoods 
are considered as essential parts of 
many types of gas appliances and as 
very desirable accessories on other 
types. In fact, A. G. A. approval 
requirements now make mandatory 
the use of draft hoods on gas water 
heaters, gas boilers, furnaces, unit 
heaters, vented space heaters, pri- 
vate garage heaters, clothes dryers, 
and industrial gas boilers. In addi- 
tion, several types of appliances 
which are not required to be 
equipped with draft hoods as a con- 
dition of approval, are required to 
meet rigid draft hood specifications 
where such a device is supplied as a 
part of the appliance. 

All flue-connected gas appliances, 
with the exception of incinerators, 
approved by the American Gas As- 
sociation (over 90 per cent of those 
on the market today) are required to 
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comply with rigid performance tests 
designed to insure the proper per- 
formance of draft hoods as parts of 
the appliances upon which they may 
be installed. In addition, the A. G. A. 
Approval Requirements Committee, 
through one of its subcommittees, 
has formulated a very comprehen- 
sive set of construction and perform- 
ance requirements for draft hoods as 
individual units apart from any par- 
ticular appliance upon which they 
may be installed. These standards, 
after completion by the American 
Gas Association, were approved as 
American Standard by the American 
Standards Association in 1933. They 
are known as “American Standard 
Listing Requirements for Draft 
Hoods.” Copies may be procured 
either from the American Gas As- 
sociation Headquarters, the A. G. A. 
Testing Laboratory in Cleveland or 
in Los Angeles, or from the Ameri- 
can Standards Association. 


Tests Are Exacting 


Draft hoods listed by the A. G, A. 
Testing Laboratory as complying 
with these standards must meet rigid 
tests and specifications for strength, 
rigidity, and durability, as well as 
elaborate requirements for perform- 
ance. Hoods may be tested and listed 
for a flue gas flow of 90 cubic feet 
per hour per square inch of inlet 
pipe area, or for a flue gas flow of 
135 cubic feet per hour per square 
inch of inlet pipe area, or both, as 
requested by the manufacturer. The 
lower rating is comparable to the 
average rate of flue gas flow from 
gas appliances in the ordinary and 
lower input rating brackets. Appli- 
ances such as gas boilers, furnaces, 
and converted units may, however, 
occasionally, have flue gas flows 
ranging from 110 to 130 cubic feet 
per hour per square inch of flue 
pipe area, thus requiring draft hoods 
capable of satisfactory performance 
at such rates. 

A survey of data secured on more 
than 460 different gas appliances ap- 
proved by the American Gas Asso- 
ciation Testing Laboratory indicated 
that an average of one square inch 
of flue outlet area is provided for 
each 5,000 Btu. input capacity. This 
figure may be resolved down to ap- 
proximately 90 cubic feet of flue 
products per hour per square inch of 
cross-sectional area of the draft 
hood inlet. The quantity of flue gases 
produced by a given appliance is, of 
course, dependent upon the- amount 
of gas burned, the percentage of ex- 
cess air, and slightly upon the kind 
of gas consumed. The rate of flow 
as specified in the requirements is, 
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Fig. 3.—Typical Commercial Horizontal Draft Hoods 


of course, corrected to standard con- 
ditions of 60 degrees Fahrenheit 
temperature at a pressure of 30 
inches of mercury. The flue gas tem- 
perature specified for the purpose of 
test is set at 300 degrees Fahrenheit 
since this temperature is considered 
as being relatively low and hence 
stringent with regard to venting. 
The American Standard Listing 
Requirements thoroughly cover each 
of the five important characteristics 
of draft diverter performance. First, 
the capacity requirement limits the 
pressure drop through a draft hood 
(under the above noted test condi- 
tions) to 0.005 inch water column so 
that the resistance of the hood will 
be small relative to the resistance of 
any appliance upon which it may be 
installed. Thus the efficiency and 
combustion characteristics of appli- 
ances should not be greatly modified 
by the attachment of listed hoods, 
providing the capacity at which such 


hoods are tested for listing is suffi- 
cient. Second, the relief opening of 
a draft hood must be sufficient and 
so located that the resistance of the 
hood is not materially increased in 
the event that the outlet of the hood 
is completely blocked. This construc- 
tion is assured by limiting to 0.002 
inch water column, the increase of 
the pressure drop across a draft 
hood caused by capping the outlet. 
Third, according to the requirements 
the maximum increase in pressure 
drop through a draft hood must not 
exceed 0.005 inch water column as 
the result of applying a down-draft 
of 0.005 inch water column velocity 
head at the outlet. The additional 
resistance to the escape of flue gases 
caused by this rather severe down- 
draft condition is consequently lim- 
ited to a harmless figure. Fourth, 
the decrease in the pressure at the 
inlet of a draft hood resulting from 
the application of up-drafts must 
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Fig. 4—Suggested General Dimensions 
for Vertical Draft Hoods 


not exceed 4 per cent of the “chim- 
ney effect” imposed, the chimney ef- 
fect being taken as the pressure head 
plus 5 times the velocity head. This 
requirement limits the degree to 
which up-drafts may act through the 
draft hood to affect appliance per- 
formance. Finally, under conditions 
of normal operation no flue gases 
are permitted to spill from relief 
opening of the hood. Normal op- 
erating conditions for the purposes 
of this requirement are represented 
by an operating draft equivalent to 
4 feet of stack. 

In the preparation of the above 
requirements a great number of 
widely varied commercial draft 
hoods were tested. In addition, nu- 
merous experimental designs were 
investigated. From the many expe- 
rimental tests performed it became 
quite evident that features of design 
such as the shape, size, and location 
of baffles, stream directing parts, re- 
lief outlet areas, and the relative 
proportioning of the elements, have 
a marked influence on the perform- 
ance of draft hoods. For example, 
to insure low resistance to the flow 
of flue gases and to forestall spill- 
age, passageways should be ample 
and changes in the direction of the 
gas stream gradual. To guard fur- 
ther against spillage sufficient head 
room (the space beyond the baffle 
and before the constriction to the 
outlet) should be provided. Down- 
drafts are most satisfactorily. di- 
verted when relief openings are of 
large area, for, under conditions of 
down-draft, this opening must, with- 
out offering appreciable resistance to 
flow, discharge both the downward 


current and the flue gases from the 
appliance. . Baffles so placed as to 
break up or deflect down-currents 


-are also important in this regard. 


Up-draft protection arises from es- 
sentially the same design features as 
does down-draft protection. Ade- 
quate relief with a completely 
blocked hood outlet is secured chief- 
ly by affording relief passageways of 
large area and short travel. The 
construction of a hood to prevent 
down-drafts alone from affecting 
the appliance is a comparatively sim- 
ple matter. This is likewise true for 
any one of the other performance 
features. Unfortunately, however, 
all features of draft hood perform- 
ance must be taken into considera- 
tion in the design of any such piece 
of equipment. It has been noted 
that many builders of draft hoods 
have a tendency to over-emphasize 
resistance to down-drafts at the ex- 
pense of other performance charac- 
teristics. It will be seen, therefore, 
that the designing of a satisfactory 
draft hood is more of a task than 
might at first be apparent. 

Some draft hoods, by themselves 
incapable of complying with the 
American Standard Listing Require- 
ments for Draft Hoods will, in con- 
junction with the features of design 
incorporated in the appliance to 
which they are attached, meet sim- 
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ilar requirements. Such hoods, 
while satisfactory for use with the 
one appliance, might not render ac- 
ceptable performance when used on 
any other appliance. On the other 
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Fig. 5.—Suggested General Dimensions 
for Horizontal Draft Hoods 


hand, draft hoods tested separately 
and found to comply with the list- 
ing requirements, will render satis- 
factory performance on any appli- 
ance and will not interfere with safe 
operation thereof, providing such 
hoods do not offer greater resistance 
to the flow of flue gases than the 
hood approved as a part of the ap- 
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Fig. 6.—Suggested Dimen- 
sions for 6 inch High Rate 
Horizontal Draft Hood. 


pliance and provided further 
that the volume of flue 
gases from the appliance per 
square inch of draft hood in- 
let area does not exceed the 
value at which such hoods 
are tested for listing. 

The A. G.. A. Testing Lab- 
oratory has conducted sev- 

(Continued on page 16) 
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(THE importance of our subject is 

obvious and explicit. Heating 
is only necessary because of heat 
loss. Conservation is essentially the 
reduction of loss and waste to a 
minimum, The quantity of gas or 
any other fuel necessary to heat any 
structure will be determined by two 
things: the difference between inside 
and outside temperatures, and the 
heat loss per degree of difference. 
iThe first is determined by the 
weather and the inside temperature 
it is necessary to maintain, and the 
second by the material and construc- 
tion of the structure and the manner 
in which it is used. All these factors, 
with the exception of the weather, 
are subject to variation and control 
by us. 

It will be the object of this report 
to consider the more important and 
practical measures of heat conserva- 
tion in gas heated structures, and it 
is our intention to deal with the eco- 
nomic rather than the strictly techni- 
cal aspect of the question. There is, 
we believe, plenty of data available 
on the insulation value of building 
materials and similar subjects; it 
seems that there is, however, a need 
for study of the economic aspect of 
the problem. Results should be pre- 
sented and interpreted so that they 
may serve as a guide for all who are 
interested in conserving fuel and re- 
ducing costs. They should indicate 
clearly what measures should be 
used and how far they should be car- 
ried to secure results that will justify 
their adoption by yielding a satis- 
factory return on their cost. 


Analysis of Losses 


The heat loss from any structure 
may be divided into: losses due to 
heat conduction and radiation and 
losses due to air change. There is an 
essential difference between these 
classes. We may reduce the first as 
far as we like although there is a 
practical limit to how far we should 
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go. But since a certain amount of 
air change is necessary to health and 
comfort, there is an absolute limit 
to the reduction of losses due to air 
change in any occupied building be- 
yond which we must not go even if 
we are able. It is evident that for 
any structure, there is a necessary 
heat loss which we cannot seek to 
reduce. All other losses may be re- 
duced as far as the savings justify 
the expense. It is our problem to 
investigate and discuss the ways and 
means, and find out how far each 
may be profitably carried. 

Before beginning a detailed con- 
sideration of conservation measures, 
it may be well to point out that we 
have found it convenient in dealing 
with our problems to use the therm 
aS a common unit in which to express 
heat requirements, heat loss, or heat 
saving and heat value in fuels; also, 
that expressions such as the follow- 
ing are useful in illustrating the rela- 
tions between quantities with which 
we are dealing. 


Let D =the normal degree days. 
Let C =the cost of the fuel, dollars 
per therm. 


Let E =the average overall efficiency 
of the heating plant for 
the heating season; e.g., the 
B.t.u. delivered to the house 
divided by B.t.u. in fuel 
fired. 


Let H =the total heat loss per day 
per degree difference in 
temperature expressed in 
therms. 

Let H, =the saving in heat per day 
per degree difference in 
temperature for any given 
conservation measure ex- 
pressed in therms. 

=the cost of the insulation or 
other heat conserving meas- 
ure in dollars. 


Some of the relations between 


Let I 


these factors are expressed by the 
following simple formulas: 


Heat requirements 

per season ....... = HD Therms 
Heat necessary in HD 

fuel for season.... = — Therms 
Cost of fuel for sea- HCD 

MMM Sy 5 ch weaaneee = —— Dollars 
Heat saving per sea- E 

son due to any 

a, = H,D Therms 
Saving in fuel per H,D 

ree = — — Therms 

‘ E 

Saving in money per H;DC 





WEE. 55 sake cae = Dollars 


Return on money in- 
vested in any meas- H,CD 
ure for heat con- = — 

servation ........ EI 
It is evident that the saving pos- 
sible with any conservation measure 
varies directly as the cost of the fuel 
and the degree days, and inversely as 
the overall efficiency of the applica- 
tion of the fuel. The curves of Figs. 
1 and 2 illustrate this in graphic . 
form. 





Majer Conservation Measures 


Broadly speaking, the more im- 
portant measures for heat conserva- 
tion fall under the following heads: 

Reduction of Inside Temperatures 

Insulation 

Weather Stripping and Caulking 

Double Windows 

In order to discuss and evaluate 
the practical results to be obtained, it 
will be well to have a fairly typical 
house to use as an illustration. 

Let us take a two story separate 
dwelling of fairly good frame con- 
siruction, shingle or clapboard out- 
side, slate roof, with unfurnished, 
unheated attic. Horizontal cross sec- 
tion 30° x 24’ inside, ceiling height 
first floor 9’, second floor 8’. Total 
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contents not including basement or 
attic 12,960 cu. ft. 

Let us assume this house to be un- 
insulated with double hung sash win- 
dows, single glass not weather- 
stripped. It has a hot water heating 
system with plain type thermostat. 

Table A gives the heat losses data, 
including areas, conductance co- 
efficients used, and infiltration data 
for average conditions of 7-mile wind 
and maximum day with 20-mile 
wind. 


Basis for Figures 


The figures for infiltration losses 
and savings to be obtained by 
weatherstripping are based upon an 
assumption that the house will have 
382 linear feet of crack around doors 
and windows, and that with the 7- 
mile per hour wind, no weatherstrip- 
ping, infiltration is 12.5 cu. ft. per 
foot of crack per hour; with weather- 
stripping 8.8. For a 20-mile wind 
with no weatherstripping, infiltration 
is taken as 59.3 cu. ft. per foot of 
crack per hour, while with weather- 
stripping this figure is reduced to 
33.5. 

In estimating the saving due to 
couble windows and storm doors, we 
have assumed a saving in filtration 
losses the same as for weatherstrip- 
ping, plus a saving based on the con- 
ductance for the glass area being re- 
duced from 1.13 to .55 B.T.U.’s per 
square foot per degree per hour. The 
glass area is assumed to be 311 
square feet. 

The method of figuring floor loss 


is possibly open to some criticism, 
but is adopted here for the sake of 
simplicity ii an example that is be- 


ing used rather to illustrate the eco- 


nomics of heat conservation rather 
than the calculation of heat loss. 


Let us assume that our house will 
be heated by a gas boiler with gas 
costing 10 cents per therm, and that 
the average degree days for the lo- 
cality are 4,500. Then D= 4,500 
and C=.1. We will assume that 
E = 70 per cent., which is a very 
conservative figure, even including 
the spring and fall heating when 
overall efficiency is necessarily very 
low. From table A, H = .32280. 

Then, the total heat requirements 
per season = 

32280 x 450 = 1452.6 Therms, 

The heat to be supplied by the gas 

will be: 


145.2 
—— = 2074.3 Therms. 
.70 


The cost per season will be $207.43 
for the house as set up without any 
particular attempt at heat conserva- 
tion. 

We are now ready to study the 
possible heat savings. Table B shows 
the cost of various conservation 
measures both gross and net, the sav- 
ing in heat, the saving in operating 
costs and the return on the gross and 
net costs. Now with the concrete 
exaniple before us we can discuss 
each saving and endeavour to show 
what return we may expect it to 
yield upon the money invested in it. 
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It is first necessary to point out 
that the return on our investment in — 
many cases depends upon whether 
we plan for the conservation meas- 
ure before the house is built or adopt 
it later. If we know we are going 
to use insulation, we can install a 
smaller boiler and less radiation and 
deduct the saving on heating plant 
from the cost of insulation, arriving 
at a net cost much lower than the 
gross cost of the insulation. If. how- 
ever, our plant is already installed, 
we cannot recover anything on the 
excess capacity that will exist after 
insulation is put in, and we must 
calculate our return on the gross cost 
of insulation or whatever other con- 
servation measure we are consider- 


ing. 
Temperature Set-Beck at Night 


The question of the saving that 
can be effected by using a clock 
thermostat or timer to lower the tem- 
perature carried during the night 
hours has long been debated. Many 
words have been wasted and much 
ink has been spilt by each side of 
the controversy. There is a fairly 
general agreement that there is a sav- 
ing. The question has been whether 
the saving that could be obtained was 
enough to justify the extra cost and 
complication introduced by the use 
of the clock. We believe that enough 
reliable data has now been collected 
to prove that, except in the case of 
very cheap fuels, the setback is de- 
cidedly worthwhile. 


TABLE A—HEAT LOSS DATA TYPICAL HOUSE UNINSULATED 


Area 
Sq. Ft 
re es a a hota 311 
ENED ook cipdnvnwdenn 1,633 
MRE el erases re @ slave onevet en 720 
RT osc ie ei kcncis aia sin thins 720 
= oS STAIRS eee Petaner coer Pete. AP OS? Bane eeene ean 


Conduction Losses 


Loss per Loss per 

Degree Degree 

Heat per Hour per Day 
Conductance B.t.u. B.t.u. 
_ 351 8,424 

.262 427 10,248 

.280 201 4,824 

34 245 5,880 
eLiwha sedate 1,224 29,376 





Loss per 

Degree Loss Maximum Hour 

per Day 

Per cent Per cent 

of Total B.t.u. of Total 
26.1 24,570 22.9 
31.8 29,890 27.8 
14.9 14,070 13.1 
18.2 4,900 45 
91.0 73,430 68.3 


*20° constant temperature difference between first floor and basement, is used in floor loss figures. 


Average Conditions—7-Mile Wind 


Infiltration Losses 


Maximum Conditions—20-Mile Wind 





Loss 
Volume __—B.t.u. per 
Cu. Ft. Degree 
per Hour per Hour 
Windows & Doors..... 4,750 95 
WIE Notes = 5:5 nace Saat 
eee eee oe 133 2 
ONE occ racarecinsceisiporaisis 
Opening Doors and 
WUINGOWS |. oc ic so nce 1,200 24 
| anaes" 6,083 121 


Total Conduction and 
Infiltration Losses. . 











Loss Loss per Loss Loss 
B.t.u. per Degree Volume B.t.u. per B.t.u. per Loss Max. Hour 
Degree per Day Cas Pt Degree Degree Per cent 
per Day Per cent per Hour per Hour per Day B.t.u. of Total 
2,280 7.1 22,530 450.6 10,814 31,542 29.4 
48 e 524 10.5 252 735 7 
576 1.8 1,200 24.0 576 1,680 1.6 
2,904 9.0 24,254 485.1 11,642 33,957 31.7 
32,280 1,709.0 41,018 107,387 
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The saving is due not only to main- 
taining a lower temperature for six 
or eight hours out of the twenty- 
four, but also to the fact that on 


ble to argue that it might increase 
the rate at which heat would have to 
be supplied when bringing the tem- 
perature up in the morning and 
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sash, due to weatherstripping, is 
much greater in proportion for the 
higher wind velocities. The saving 
for a 20-mile wind is more than four 


TABLE B—SUMMARY OF POSSIBLE HEAT SAVINGS 


Typical House 





” Savings Savings r=] awn ob In House Al- 

. B.t.u. % of Total = n O& .= ‘ ready Built 

3 nmi, 2 be 3 % with No Savi 

= = S so ma o ; RVING 

A bo = > SQA = in Heating 

. a Q 3 = uw = Plant 

wn = WV) Si = 

c. & ae 88° @ 38 

- : y . &¢ 2 8 &§ NS re 

oan S v v = . D n 

SS toe ae ee ee ee ee) a ee oe. 

o£ ae 8. 46 2° &@ «3 2m -2e &@ “8 3 

2 88 ss HF ss $2 = 82 £S £s 82 FS 858 

& am aa S25 aa 86 -2 Oo <5 <Q @& EQ wad 
Clock on Thermostat. 20.00 ..... seta pies 7.5 ae 20.00 16.03 2.40 13.65 68. 20.00 68. 
Weatherstripping .... 100.00 12740 672 11.8 1.6 69.00 31.00 4.40 0.00 4.40 14. 120.00 PO 
Double Windows & 

Storm Doors ...... 100.00 25368 4982 23.6 12.1 121.00 —21.00 35.25 13.00 22.25 .... 120.00 18.5 
Insulation in Walls #1 196.00 22540 7728 21. 18.9 107.00 89.00 51.14 0.00 51.14 57. 260.00 19.6 
Insulation in Walls #2 260.00 12810 4490 12. 14.0 61.00 199.00 30.00 0.00 30.00 3. eae ay 
Insulation in Roof #1 86.00 10584 3629 10.6 112 51.00 35.00 24.00 0.00 2400 686 115.00 20.9 
Insulation in Roof #2 115.00 6050 2073 5.6 64 30.00 85.00 14.00 0.00 14.00 16.5 ‘aie aan 


Insulation #1—4” rock wool—cost if placed when house is built 12 cents per sq. ft. 
Conductance .27 B.t.u. per sq. ft. per degree per in. 


Insulation #2—A board insulation one inch thick, used as plaster base costing 16 cents per sq. ft. 


sq. fit. per degree per in. 


steam, vapor and hot water systems, 
the occupants of the house leave their 
radiators on and open their windows 
while sleeping. Therefore, if the 
thermostat is left at the day tempera- 
ture, shortly after the people have 
retired it will call for heat. The 
radiators in the bedrooms with open 
windows will be filled with steam or 
hot water, resulting in a very high 
rate of heat dissipation and the heat 
so rapidly dissipated will immediately 
escape through the windows. We 
believe that the conclusion that a 
very substantial saving can be se- 
cured by the set-back is inescapable, 
and that the best data available indi- 
cates that a conservative estimate of 
the average saving for steam and hot 
water installations, due to a proper 
set-back, is at least 7.5% of the total 
gas that would be burned if the set- 
back were not used. This figure has 
been used in our calculations. It is 
possible that, for warm air systems, 
the saving is somewhat less. 

The question of how great a set- 
back will yield the best results is, 
also, one that has been hotly debated. 
It will differ somewhat for different 
types of buildings and different 
climates. For the average conditions 
we are using in our illustration, we 
believe a set-back of 10 to 12 de- 
grees gives the best results. 

It is evident that a set-back at 
night cannot reduce the maximum 
hour’s demand for heat. It is possi- 


would, therefore, increase the size ot 
the heating plant. We do not believe, 
however, that it is general practice to 
vary the size of boiler and radiators 
installed with regard to whether a 
clock type thermostat is to be used 
or not. 

On the basis of a $20.00 extra cost 
for a clock type thermostat and 7.5% 
saving in fuel with gas at 10 cents a 
therm, and after allowing for mainte- 
nance and depreciation on the clock, 
we have the very handsome return 
on our investment of 68%, which is 
by far the greatest proportional sav- 
ing that any of the heat conservation 
measures will yield. 


Weatherstripping 


The question of the efficacy of 
weatherstripping has, also, been very 
much discussed. There still remains 
a considerable amount of uncertainty 
in the data about window leakage. It 
is not within the scope of this report 
to attempt to discuss the final ac- 
curacy of such data or to deal with 
the technique of calculating such 
losses. There are, however, several 
points that we have not seen stated 
clearly in any of the literature on the 
subject and which it may be worth 
while to attempt to demonstrate here. 

If we refer to the data presented 
in the 1933 Guide, published by the 
A.S.H.V.E., we see that the saving 
of infiltration loss around window 


Cost if blown in later 16 cents per sq. ft. 


Conductance .34 B.t.u. per 


times as great as that for a 5-mile 
wind. In estimating the maximum 
heat requirements for any structure, 
we believe that infiltration losses 
should be based on the 20-mile wind. 
These maximum losses will deter- 
mine the size of boiler and radiation 
ts be installed. In estimating the 
fuel requirements for the season, we 
must deal with average infiltration 
losses which would, for most locali- 
ties, be based on wind velocities of 
the order of seven miles per hour. It 
is, therefore, evident that weather- 
stripping will reduce the maximum 
loss and the investment in heating 
plant to a greater degree than it can 
reduce the fuel consumption and cost 
for the whole season. It is, also, evi- 
dent that for those rooms where 
windows are opened at night and for 
the time the windows are open, the 
fact that the windows are weather- 
stripped can have no effect on fuel 
consumption. The same reasoning 
applies to double windows in so far 
as they are depended upon to de- 
crease infiltration losses. 


The figures used in our calcula- 
tions have been taken from the data 
presented in the A.S.H.V.E. Guide. 
These figures show that for the typi- 
cal structure that we are studying, 
the air changes due to infiltration 
with a 7-mile wind amount to con- 
siderably less than one change per 
hour. They, also, show that while 
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weatherstripping will save 11.8% of 
the total heat loss for the house for 
the maximum hour, and will conse- 
quently allow us to reduce our boiler 
and radiator sizes in this proportion, 
it will save less than 2% of the fuel 
used per season. 

The same figures, also, show that 
if weatherstripping is planned when 
the house is built and the heating 
plant reduced accordingly, the sav- 
ing in heating plant should pay for 
two-thirds (2/3) of the cost of 
weatherstripping, so that the return 
on the net investment is 14% and 
decidedly worth while. In addition 
to this tangible saving in cost of fuel, 
weatherstripping will undoubtedly 
add very largely to the comfort of 
the occupants by preventing drafts 
and helping to maintain even tem- 
peratures in all parts of the rooms. 


Double Windows and Storm 
Doors 


Double windows and storm doors 
are not in general use throughout the 
country. It is only in those northern 
regions where zero and lower tem- 
peratures are experienced each year 
that their use is general. There is no 
argument as to the very decided sav- 
ing that they produce. Their more 
general use has undoubtedly been 
prevented by the difficulty and bother 
of putting them up for the winter, 
teking them down and storing them 
for summer, and painting and keep- 
ing in repair. In our figures we 
have endeavored to make an allow- 
ance for the operating cost repre- 
sented by these factors. 

Our figures show that if storm 
doors and windows are planned 
when the house is built, we may save 
nearly 25% of our heating plant 
capacity and 12% of our fuel. This 
saving in plant capacity should more 


than pay for their cost if they are 
built with the building. We find a 
return of 22% of our net cost and 
18.5% on the gross cost if they are 
installed after the house is built. 
We believe these figures prove them 
to be one of the must important and 
efficient of the heat conservation 
measures that are possible. 


Insulation 


We now approach what is probably 
considered by most heating authori- 
ties the most important of heat sav- 
ing methods. The subject is a very 
broad one, for insulation is a term 
used to cover almost anything from 
one thickness of paper up to 6” of 
rock wool. In our discussions of the 
subject, we will confine ourselves to 
the more practical and usual appli- 
cations met with in ordinary house 
construction. Our figures will again 
emphasize the fact that insulation is 
doubly valuable if its use is planned 
when the heating plant is figured so 
that it may not only save annual fuel 
cost, but it may pay for part of its 
own cost by reducing cost of the 
heating plant. 

In the figures given as insulation 
in walls No. 1 and roof No. 1, we 
have assumed the material as a good 
grade of rock wool, placed in the 
walls and over the second floor ceil- 
ing 4” thick. We have assumed a 
cost of 12 cents per square foot if 
insulation is being done as the house 
is being built and of 16 cents if the 
insulation is blown in after the house 
is completed. We have used a con- 
ductance for the rock wool of .27 
B.T.U.’s per square foot per degree 
difference for an inch tickness. Such 
insulation in our typical house gives 
us a saving on our maximum hour of 
21% for the walls and 10.6% for the 
roof, with an annual fuel saving of 
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18.9 and 8.8 respectively of the total. 
The return on the -investment, par- 
ticularly if put in when the house is 
Luilt, is very high. As a comparison, 
we show figures for the frequently 
used board insulation as plaster base. 

In considering insulation, however, 
it is evident that there is some par- 
ticular thickness that will give the 
most desirable results. We know 
that each additional inch of insulation 
saves less than the preceding inch 
We will, certainly, come to some 
point beyond which it will not be 
wise to increase the thickness be- 
cause of the law of diminishing re- 
turns. As soon as this point is 
reached, we will not obtain sufficient 
saving to pay for the additional in- 
vestment. This point will, of course, 
vary with the cost of fuel, the ef- 
ficiency of the fuel, and the degree 
days for the locality. In order to 
illustrate this condition and if possi- 
ble to determine the economic thick- 
ness for a given set of conditions, we 
have prepared the figures shown in 
Table C. These figures show the first 
cost of rock wool insulation from 1 
to 6" thick, together with the total 
heat loss, the saving in heat loss and 
fuel and the return on the investment 
for the various thicknesses. It is as- 
sumed that the insulation is added to 
a wall or roof having a conductance 
of .27 B.T.U.’s per square foot per 
degree difference per hour. 


Rock Wool Standard 


The calculations summarized in 
this table are based upon rock wool 
or equivalent insulation with a con- 
ductance of .27 B.T.U. per square 
foot per degree per hour for one inch 
thickness. 70 Ibs. per cu. ft., price 
$80.00 per ton; fuel 10 cents per 
therm; overall fuel efficiency 68 per 
cent.; degree days 4,500; maximum 


TABLE C—SAVING DUE TO VARYING THICKNESS OF INSULATION 
ADDED TO WALL OR ROOF HAVING CONDUCTANCE OF .27 INSULATION 
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3 .016 140.00 .047 
4” 013 178.00 .038 
6” .009 255.00 .027 
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162 056 76.00 179.00 
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14.30 28.70 28.1 70. 
10.70 32.30 23.1 44.8 
8.60 34.40 19:3 32.4 
6.10 36.90 14.5 20.6 


The calculations summarized in this table are based upon rock wool or equivalent insulation with a conductance of .27 B.t.u. 


per square foot per degree per hour for one inch thickness. 


10 Ibs. per cu. ft., price $80.00 per ton; fuel 10 cents per therm; 


overall fuel efficiency 68 per cent; degree days 4,500; maximum hour is based on 0 to 70°; all figures are for 1,000 sq. ft. Labor 
— aoe of placing insulation has been taken at 3 cents per sq. ft. for 1” thickness and one-half cent added for each 
additional inch. 
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TABLE D—CONDUCTANCE OF VARIOUS THICKNESSES OF INSULATION 
Den- Mean 
sity Temp. 
Material Description t/cu. ft. °F. yy, % 1 ly 1% 2 3 
Balsam Wool ....... Chemically treated wood fiber...... 2.2 90 3=0.54 ‘ai 0.27 aes wee 
Capote: Ouilt......0..6 Eel grass between Kraft paper...... 46 90 0.52 0.26 sib tae 
Cabots Quilt ........ Eel grass between Kraft paper...... 34 90 0.50 0.25 
WE Visage sss so hae Board form insulation made from 
ee ae 13.2 9 #@ 0.68 0.34 0.227 0.194 0.17 0.113 
CoskBoafd .......... Pure; no added binder.............. 14.0 90 yas 0.34 0.227 ate 0.17 0.113 
Corkboard .......... Pure; no added binder.............. 10.6 9% . 0.30 0.20 0.15 0.10 
ee Pure; no added binder.............. 7.0 90 , 0.27 0.18 0.135 0.09 
Corkboard (Eureka).Asphaltic binder ................... 14.5 90 ; 0.32 0.213 0.16 0.107 
og BRR ae Kapok between burlap or paper...... 20 90 iat 0.25 eR lad eiee 
re Kapok between burlap or paper...... 1.0 90 me ccna 0.24 
errr ee ON MOE 6. os beens chased 13.6 9 064 0426 0.32 
re Se ee a 13.0 99 0.62 nace 0.31 
SEE 655 oa tia oad ee ES. 6s snk stink os eeuges 
f Sy ee eee 63 9 054 0.36 0.27 
Biaictingdl) 3.66. ss000% eS eee eee ree 
: NS ey ee Ore § 61 9 052 0347 0.26 
Ser Felted cattle hair ...............00. 13.0 99 0.52 th 0.26 
ae eee Pelted Gbitie BA ... 2... ccc cence 110 99 0.52 0.26 
WEF is ives iveaasd Board form insulation made from 
' MUNI 5.6 SA aig ahd wes copie nena 500 9 ind 169 99 0.68 0.34 
EE SE Flaz fibers between paper .......... 49 99 0.56 0.28 
Regranulated Cork...About 3/16 in. particles............. 8.1 90 ey 0.31 
Rock Wool ......... Fibrous material, made from rock... 10.0 9 tnt ae 0.27 nes ee yr 
Sprayo-Flake ....... Shredded paper with silica binder... 42 04 0.56 0.373 0.28 0.186 0.14 0.093 
Thermofill ........... Dry, fluffy, flaked gypsum.......... 2440 75 mae es 0.48 wee vee bekis 
Thermofill .......... Dry, fluffy, flaked gypsum.......... 18.0 75 0.34 
Red Top Wool...... EE aie ead ental sx kha $4 1.5 a 0.26 
RRA Exploded mica insulation .......... 9.0 : 0.27 


hour is based on 0 to 70°; all figures 
are for 1,000 sq. ft. Labor and other 
expense of placing insulation has 
been taken at 3 cents per sq. ft. for 
7: To and one-half cent added 
for each additional inch. 

These figures show a return on the 
gross cost of 33.6% for the 1” thick- 
ness and of 14.5% for 6”. If, how- 
ever, we analyze this further, we find 
that the investment in the second inch 
of insulation returns us 19% on its 
cost over a 1” thickness. 
The gross investment in the 
third inch yields us 9.5% on 
its cost over 2” of thickness, 
while the investment in the 
fourth inch pays us only 
5.5% over 3” of thickness, 
and the saving of a 6” thick- 
ness over a 4° thickness will 
only yield 3.2% return on 
the cost of the last two 
inches. We believe these 
figures are quite significant 
and that from them we 
might conclude that a 3” 
thickness of rock wool or 
its equivalent would be the 
most economical for the 
conditions we have as- 
sumed, since a return of 
5.5% which is all we get 
from the fourth inch, is not 
particularly attractive. If 
money is worth 6%, the re- 
turn on the fourth inch is 
less than zero. 

It will be remembered, 
however, that in many cases 
the thickness of the insula- 
tion must be determined by 
other than purely economi- 
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cal considerations, as in many cases it 
is necessary to fill a given thickness or 
to spend more in confining it than the 
cost of filling the additional space. 
The savings of heat loss and fuel 
for various thicknesses of insulation 
for a locality having 4500 degree days 
and fuel at 10 cents per therm, are 
graphically illustrated by the curves 
of Figure 1. In Figure 2 the varia- 
tion of interest return on investment 
is shown for a thickness of 4” in rock 
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FUEL 10 CENTS PER THERM. FUEL EFFICIENCY 70 PERCEN 
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wool with varying costs of fuel and 
for different localities, varying from 
3000 to 8000 degree days per season. 

Table D gives useful data on a 
number of widely used insulating 
materials, 

It must be realized that there are 
many factors to be considered in se- 
lecting the material for installation. 
The character of the house, construc- 
tion, the facilities available for in- 
stallation, the price of insulation at 
the time of installation—all 
must receive due attention. 
The actual saving from 
properly installed insulation 
is enough to sell it. There 
has been, however, a tend- 
ency for some agencies sell- 
ing insulation to promise 
more than they could per- 
form. This has had a very 
bad effect. 

We, also, wish to point 
out a very pernicious prac- 
tice which shoyld be com- 
batted in every possible 
way, which is the custom of 
some builders to put in 4” 
thickness of board insula- 
tion and then in their sell- 
ing talk to refer to the 
building as an insulated 
house. The laymen who 
considers the purchase of 
the house does not inquire 
as to the thickness of in- 
sulation ; he believes that he 
is purchasing an “insulated 
house,” and is usually very 
much disappointed with the 
results as the thickness of 
insulation installed is in- 
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RETURN ON INVESTMENT IN INSULATION. 
VARYING DEGREE DAYS AND FUEL COSTS. 
FOUR INCHES OF ROCK WOOL AT A 
COST OF 47.6 CENTS PER SQUARE FOOT. 
CONDUCTANCE OF INSULATION 0.27 8.T.U. 
PER INCH. FUEL EFFICIENCY 70 PERCENT. 
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adequate to give an appreciable sav- 
ing in his heating costs. 

Whenever insulation is under 
consideration, we must not lose 
sight of the fact that in addi- 
tion to keeping the time of installa- 
tion—all must receive due atten- 
tion. In dealing with customer, we 
believe that it is important that he 
should not be allowed to expect too 
great saving from insulation. The 
actual saving from properly installed 
insulation is enough to sell it. 
There has been, heat in in winter, 
it will keep heat out in summer, par- 
ticularly room insulation. Properly 
installed insulation, as we have 
shown, will pay a very attractive divi- 
dend in fuel saving. In addition, it 
will add very greatly to the summer 
comfort of the home. Either func- 
tion, alone, will often justify its use. 


Minor Heat Conservation 
Measures 


There are a number of heat losses 
from a building that are avoidable 
by care and foresight on the part of 
the occupants. Open fireplaces with- 
out dampers or with dampers left 
open when the fireplaces are not in 
use, can cause a heavy loss. Care- 
lessness with regard to doors and 
windows may, also, account for con- 
siderable avoidable cost. Closing off 
rooms and cutting off radiators in 
rooms that are not in use, should be 
practiced. The weatherstripping of 
bedroom doors to keep the cold air in 
the bedrooms, when windows are 
open, out of the rest of the house 
may often be advisable if the doors 
do not fit tightly. 

It should be the task of Gas Com- 
pany representatives to educate gas 
users to think of these minor heat 
losses and take the necessary steps to 
eliminate them. 


Conclusion 


The whole object of this report has 
been to present in a simple, even ele- 


mentary way some of the more im- 
portant facts that have a direct bear- 
ing on the conservation of heat in 
gas heated buildings. We have en- 
deavored to indicate what measures 
should be advocated and how far 
they can be carried with profit. There 
is, for every conservation measure, a 
point beyond which the additional 
expenditure fails to yield a worth- 
while return. In weatherstripping 
we are limited by the need of a cer- 
tain amount of air change to pre- 
vent sweating of windows and to 
preserve a healthful condition in the 
air in the house. In insulation we 
have seen that beyond a certain and 
easily ascertained point, the return 
would not pay a satisfactory interest 
on the investment. 

The heating engineer should not 
only recommend and specify the use 
of insulation and other heat conserv- 
ing measures; he must definitely 
specify how and to what extent they 
are to be applied. It is only when 
this is done and done well that he is 
really serving those who depend upon 
him for advice. 


PO Sen 
Design and Functions 
of Draft Hoods 


(Continued from page 10) 


eral extensive draft hood and chimney 
draft investigations as well as done 
considerable draft hood development 
work, first, as an aid in the drafting 
of suitable draft hood requirements 
for inclusion in the various sets of 
appliance approval standards, and, 
later, by way of assisting in the de- 
velopment of satisfactory listing re- 
quirements for separate draft divert- 
ing devices. As a result, suggested 


forms of both vertical and horizon- 
tal types of hoods, typified by sim- 
plicity of construction and excellent 
performance, have been evolved for 
all flue pipe sizes from 3 to 12 inches 
These designs are pre- 


inclusive. 
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sented in Figures 4 and 5. The rec- 
ommended design for the horizontal 
hood was developed in collaboration 
with the Consolidated Gas Electric 
Light & Power Co. of Baltimore. In 
addition, a typical design for hori- 
zontal type hoods, suitable for gen- 
eral employment at exceptionally 
high rates of flue gas flow, has been 
produced. The design for the 6-inch 
size is illustrated by Figure 6. It 
will be noted that the volume of the 
chamber between inlet and outlet 
connections as well as the area of 
the relief opening is large relative to 
the corresponding volumes and areas 
of the 6-inch hoods of Figures 4 and 
5 which are suitable for the normal 
rate (90 cubic feet) of flue gas flow. 
Equipped with such simple and tried 
designs for various types of hoods, 
each known to comply with the 
American Standard Listing Require- 
ments for Draft Hoods, and appre- 
ciating the basic principles of draft 
hood performance in relation to the 
appliance, engineers and designers 
should now be able to better cope 
with problems associated with the 
venting of gas appliances. 

It should not be assumed that the 
draft hood designs referred to here- 
in represent the only satisfactory 
types of construction. Neither the 
draft hood listing standards nor the 
draft hood requirements included in 
the various sets of approval stand- 
ards place any limitation on design. 
Manufacturers have every latitude 
for exercising ingenuity in this re- 
gard, the only essential being that 
hoods be rigid, strong, durable, and 
possess satisfactory performance 
characteristics from all standpoints. 


Coe 


Purchasing Agents to Hold Con- 
vention During Week of June 18 


Under the leadership of Ralph G. 
Sweeney, purchasing agents of Cleveland 
are actively preparing for the 1934 con- 
vention of the National Association of 
Purchasing Agents, Inc., scheduled for 
Cleveland during the week of June 18. 

General convention committee chair- 
man Sweeney, who is purchasing agent 
of the Allyne-Ryan Foundry Co., and 
also president of the Purchasing Agents 
Association of Cleveland, has appointed 
a committee of eighteen to assist him in 
staging a convention and informal show 
which, it is widely believed, will mark 
the return of recovery under the New 
Deal. 

All of the convention sessions and the 
informal show will be housed in Hotel 
Cleveland, a part of Cleveland’s famous 
Terminal group. Preliminary reservations 
already have been placed for a large por- 
tion of the 15,000 square feet of informal 
show exhibit space; however, actual al- 
lotments will not be made until the space 
diagram and detailed information have 
been distributed. 
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The Use of Rubber Gaskets 
for Joint Making Purposes 


In Enumerating and Dtscussing the Pros and Cons Relative to 
This Type of Joint It Is Concluded That It Constitutes A Great 
Step Forward, but Should Be Used Under Conditions 
for Which It Is Intended 


By JACQB D. vonMAUR 


Engineer of Distribution, Consumers’ Gas Company of Toronto 


I N this paper I will not endeavour 
to bring out any new ideas, but 
will simply try to present some of the 
arguments for and against rubber 
gaskets for use in joint making. 

Some of the arguments against the 
use of rubber gaskets are as follows: 

(1) Rubber gaskets, to be effective, 
must be protected from the air, the 
ground and moisture on the one side 
and from the gas itself on the other. 

They must be incorporated in the 
joint so as to resist or prevent cold 
flow. 

They must be under pressure. 

If any of these requirements are 
neglected, the life of the gasket will 
be shortened. 

(2) The life of rubber is indefi- 
nite, at least it is not as long as cast 
iron, and, therefore, where rubber 
gaskets are utilized in joint making 
on cast iron mains, the life of the 
gaskets will be less than the life of 
the pipe. 

(3) A joint, which depends en- 
tirely upon the rubber gasket for 
tightness, will be very difficult to 
repair. Under many circumstances, 
as, for instance, in the case of a 
pumping main carrying high pres- 
sure gas, a shut-down may be neces- 
sary in order to safely remove the 
old gasket and replace it with a new 
one. 





Read before 27th Annual Convention, 
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(4) Since the rubber gasket must 
be under compression in order io re- 
main tight, it is nec=ssary to provide 
some means of obtaining the neces- 
sary compression; this. usually, 
necessitates the use of bolts. These 
bolts have a much shorter life than 
cast iron and, unless thoroughly pro- 
tected against corrosion, become the 
weakest part of the joint, and may, 
therefore, determine the life of the 
joint. , 

(5) The character of the gas 
which may be distributed in the fu- 
ture may vary from that distributed 
at present and may contain sub- 
stances which the rubber was not de- 
signed to resist. 

(6) The fact that rubber gaskets 
have been constantly changed in de- 
sign and in composition would indi- 
cate that past performances have not 
been entirely satisfactory. Are we 
sure that the gaskets at present being 
used have corrected all the defects 
which, apparently, must have existed 
herebefore? 

When rubber gaskets first ap- 
peared on the market the objection 
was raised that the edges of the gas- 
ket sluffed off; there then appeared 


gaskets provided with fabric which, © 


it was claimed, would eliminate the 
difficulty ; these, in turn, were shown 
to be unsatisfactory in many cases. 
There then appeared a lead-tipped 
gasket and there have been objections 
to this form of gasket also. How are 
we to know when the gaskets fur- 


nished possess the necessary qualifi- 
cations ? 

(7) Gaskets must be used as re- 
ceived from the manufacturers. 
There is no simple method by which 
the user can test them or make sure 
that they are up to standard; he is 
entirely dependent upon the good 
faith of the manufacturer. 

(8) In spite of the reputed long 
life and satisfactory service of rub- 
ber gaskets in Europe, they do not 
seem to have been universally 
adopted there as a result of this ex- 
perience; there must be a reason. 

As far as the use of rubber gas- 
kets in Europe is concerned, I do not 
feel that we should place too much 
importance on such data as is avail- 
able to us. The fact that joints, of 
a certain type, have remained tight 
for a long period of years is not 
proof that such particulan type of 
joint is the best for any specific pur- 
pose. We can point to many in- 
stances of gas mains, laid with vari- 
ous types of joints, remaining tight 
for many years. For instance, I 
know of a 20 inch low pressure cast 
iron main, with bell and spigot joints, 
made up with cement which has re- 
mained tight for a period of over 
forty-four years. Cement joints for 
small cast iron, bell and spigot mains, 
have shown performances equal to 
that of any type of joint with which 
I am familiar. Hundreds of miles 
of mains, carrying low pressures, 
with bell and spigot joints made with 


1S 


cement, have passed through the re- 
cent very severe winter without a 
single leaking joint. The same may 
be said of many miles of mains laid 
with ordinary bell and spigot joints 
with poured lead caulked gaskets. 
The fact that the pyramids of Egypt 
have stood for thousands of years, is 
not proof that they would have re- 
mained intact regardless of where 
they were built ; the conditions which 
are to be met, makes all the differ- 
ence in the world. 
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should give us confidence in a gas- 
ket made with similar material used 


‘as a base. 


I might add that all gas engineers 


. in Europe are not convinced that the 


rubber gasket is the best solution for 
pipe joint troubles. At least one of 
my correspondents does not use vul- 
canized rubber gaskets except for 
pipes of small diameter, i.e., up to 12 
inches. He expresses the fear that if 
the quality of the gas were changed 
the gasket would expand due to ben- 
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No original record of main in- 
stallation; other records and 
evidence “indicate that main on 


which this coupling was found was installed prior to 1898. C. I. coupling found in 

good condition. Rubber gaskets on coupl.ng were still pliable and in good condition. 

Coupling was on section of 16 inch W. I. pipe which was removed on account of 
badly rusted and corroded condition. 


Data, to be of the greatest value, 
must be accurate and complete. We 
must know all the facts of the case, 
the size of the main, the kind of gas 
distributed, the pressure carried, the 
kind of material used and the per- 
formance of a large number of lines 
of pipe laid with any particular kind 
of joint, before we can draw reliable 
conclusions. Such complete data 
from Europe, with respect to the use 
of rubber gaskets, does not seem to 
be available; the data seems to be 
more or less spasmodic. Such data, 
however, as is available certainly 
shows that, in specific instances at 
least, rubber gaskets which have been 
in service for a period of from forty 
to sixty years show up remarkably 
well as to their original characteris- 
tics. That gaskets, similarly made, 
would not be entirely satisfactory un- 
der present day conditions, is best 
shown by the fact that modern gas- 
kets are differently made; new in- 
gredients and new methods of vul- 
canization have been adopted, as well 
as new designs in the joints in which 
the gaskets are to be used. We must, 
therefore, use the data received from 
Europe, or for that matter from any 
source, only as contributory evidence 
and not as final proof. The funda- 
mental base of the gasket, viz., rub- 
ber, is still retained and such data as 
we have indicates that, under rea- 
sonable conditions, a long life may 
be expected. 

While it is to be regretted that we 
have not more data on this subject, 
the fact that rubber gaskets, such as 
those in constant use for over sixty 
years and still in excellent condition, 


zol in the gas and if the benzol were 
removed the gasket would contract. 
Certainly, the use of rubber gaskets 
is not universal in Europe. 

(9) Unless care is used in making 
up the joint, there is a chance of leak- 
age. Even the omission of a lubri- 
cant has resulted in some leaking 
joints. 

10) The use of rubber as a meter 
inlet or outlet washer has not proven 


satisfactory, at least where manufac-. 


tured gas is distributed. 

(11) Rubber gaskets, kept in stock 
for a long period of time, will de- 
teriorate unless stored with great 
care against damage from heat, sun- 
light and mechanical injury. Rubber 
meter washers were found to crumble 
after lying in an office drawer for a 
period of six months. 

(12) In time there may be many 
different forms of rubber gaskets on 
the market. It is impossible for the 
user to discriminate or determine 
which are of superior and which are 
of inferior quality, except by the 
word of the manufacturer or as a re- 
sult of experience which, occasion- 
ally, may prove disastrous. 

(13) There have been, in the past, 
failures in joints made with rubber 
gaskets. Some time ago a steel line, 
carrying Pintsch gas with high pres- 
sure, failed badly, due to the rubber 
gaskets deteriorating after a com- 
paratively short period of time. 

There may be additional argu- 
ments against the use of rubber gas- 
kets, but the above are those most 
frequently heard. 

The following arguments in favor 
of rubber gaskets are arranged so as 
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to, more or less, answer the argu- 
ments against their use, as noted 
above, and are correspondingly num- 
bered : 

(1) Joints, with rubber gaskets, 
can now be obtained which are so de- 
signed as to prevent contact with the 
gas, air, ground or moisture to any 
appreciable extent and which prac- 
tically eliminate the danger of cold 
flow. The design of these joints is 
such that, by means of bolts, the de- 
sired compression may be readily 
obtained. 

At the last Distribution Confer- 
ence of the American Gas Associa- 
tion, held in Detroit last April, Mr. 
George H. Pfefferle, Chief Engi- 
neer of the Dresser Manufacturing 
Company, presented a paper on “The 
Distribution of Gasket Pressure in 
Pipe Joints and Clamps.” Mr. Pfef- 
ferle described the method of ascer- 
taining the exact pressure which ob- 
tained in every portion of the rub- 
ber gasket. The demonstration and 
analysis was most complete and is a 
concrete example of the up-to-date 
research methods which are em- 
ployed by a progressive company in 
order to substantially improve its 
product. Your study of Mr. Pfef- 
ferle’s paper will prove most interest- 
ing and instructive. 


Observations of Tarratt 


(2) While it is true that the life 
of rubber gaskets is indefinite, it has 
certainly been proven to be much 
longer than many of us heretofore 
appreciated . In the April Ist, 1933, 
number of The Gas World there ap- 
peared an article by Mr. Frank P. 
Tarratt, President of The British In- 
stitute of Gas Engineers, whom we 
all had the pleasure of meeting dur- 
ing the visit of the British gas engi- 
neers to Canada last Fall, in which he 
described a rubber gasket which he 
had removed from a joint which had 
been in service in the City of New- 
castle-upon-Tyne for a period of 
over sixty years. The gasket was 
found, on test, to be in a wonderful 


state of preservation and still re- 


tained a high percentage of its most 
important original characteristics. In 
answer to a request for additional 
information with reference to this 
gasket, Mr. Tarratt advised as fol- 
lows: 

“With regard to the ‘Forster’ 
joint, on the spigot end of the pipe 
there is a ring or collar about 
2%” from the bead, the outer 


diameter being just an easy fit into 
the bell or socket of the pipe. The 
space between the head and collar 
was not filled with any. material 
other than the rubber ring. The 
ring fits tightly into a groove im- 
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mediately behind the bead and 
then by the action of inserting the 
spigot into the socket the ring rolls 
out of the groove and finally lies 
close to the collar. 

“The rubber ring is exposed to 
the gas on one side and any air 
which may be in the subsoil on the 
other. It is under compression, 
this being the means of keeping 
the joint tight. 

“There is no particular history 
of the old pipe-line in question, 
which was laid in ground subject 
to movement and supplied an out- 
lying village. Being of consider- 
able length, this type of jointing 
may have been chosen for rapid 
progress, or to overcome the effect 
of subsidence. It was not the 
general practice, and the Com- 
pany’s Engineer of that day does 
not appear to have continued the 
practice in other parts of our area. 

“During the 60 years the rubber 
joints were in use they appear to 
have remained as tight as run lead 
joints. 

“In 1927, however, I laid 684 
yards of 4” rubber ringed ‘Forster’ 
joints in Cromwell Street, New- 
castle, and although the spigot and 
socket surfaces were much rougher 
than desirable, there has been no 
trouble due to leakage. 

“The rubber rings were exposed 
to gas and air from the subsoil, 
as previously stated, and rust ac- 
cumulated in the sockets. 

“We have no information as to 
the reason why the rubber jointing 
was not continued or extended. It 
is only fair to say that we came 
across these joints unexpectedly in 
an outlying district and we were 
so much interested that we de- 
cided to make a trial in the place 
already mentioned where the sur- 
face was somewhat liable to sub- 
sidence, thinking that possibly 
they would be more flexible and 
avoid breakage of the main. It 
does appear to have had the de- 
sired effect, but in view of the 
more modern types of joints now 
obtainable we have refrained from 
using any further ‘Forster’ joints. 

“We would not think of using 
these rubber joints on a large 
main carrying such a heavy pres- 
sure as the one you mention.” 
While this gasket was subjected 

only to manufactured gas under low 
pressures, it showed a very long life 
under the conditions it was subjected 
to. There are numerous examples of 
rubber gaskets showing long. lives 
and very satisfactory service; there 
are also examples showing rather 
short lives. The writer has had sev- 
eral examples of deteriorated gaskets 





but, in each case, an investigation 
disclosed that the trouble was en- 
tirely due to the defective manner 
in which the gasket had been placed 
in the joint. There are numerous 
examples of joints, with rubber gas- 
kets, which have been in service for 
periods of thirty, forty, fifty and six- 
ty years. Sixty or sixty-five years 
seems a long time, but when an ex- 
pensive main is installed in a large 
city, we do not like to feel that the 
life of any essential portion of the 
main will be limited to sixty years. 

To the argument that experience 
has already shown a life of sixty tw 
sixty-five years for rubber gaskets 
must be added to the fact that there 
has been constant improvement in 
the process of vulcanizing and in the 
manufacture of gaskets, as well as 
in the design of the joint itself. We, 
of course, must admit that the life 
of the rubber gasket will not equal 
the life of the cast iron pipe, as the 
life of the latter is well nigh indefi- 
nite. It is perhaps safe to say that 
the gasket will last, at least, as long 
as steei or wrought iron pipe. 


The Repair Question 


(3) The objection as to the: diffi- 
culty of making repairs is an open 
one. An occasional leading joint 
should not be urged as a valid objec- 
tion if the favourable factors are 
sufficiently great. In open country 
and with natural gas, many methods 
may be available which would not 
prove satisfactory in a large city. In 
the ordinary type of mechanical joint 
we depend entirely upon the rubber 
gasket ; it is the only barrier between 
the gas itself and the outside of the 
joint. Should a gasket fail and need 
replacing, in the case of a main car- 
rying medium or high pressure gas, 
as in the case of a pumping or trans- 
mission main, the line would probably 
have to be shut down. There are a 
number of ways in which an individ- 
ual joint leak might be taken care of, 
but should the failures be frequent, 
the problem would become serious. 
Up to the present time this situation 
has not arisen, nor is it likely to 
arise for some years to come. 

It is true that the bell and spigot 
joint, with either lead or cement, can- 
not be depended upon for tightness. 
A new joint had to be found if large 
mains carrying high pressures, result- 
ing in necessary economies, were to 
be installed. The mechanical joint 
with rubber gasket makes it possi- 
ble to lay a line which we can be sure 
will remain tight for many years. 
With cast iron mains, there is noth- 
ing available, as far as we know at 
present, which will fill the bill any- 
where nearly as satisfactorily, but 
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this question of eventual repairs, at 
a future date, still remains unsolved. 

It is quite possible to design a 
joint which will retain all the advan- 
tages of the old bell and spigot joint 
and, in addition, possess the recog- 
nized advantages of the mechanical 
joint with rubber gasket. In dis- 
cussing this question with some 
friends in Detroit, I was shown a 
joint which had been recovered from 
a steel main which had been installed 
prior to 1898. The main had to be 
replaced due to corrosion of the steel 
pipe, but the joints remained tight. 
A. sketch of this joint is shown here- 
with, 

You will note that the bull ring or 
sleeve is of cast iron and provision 
is made for a lead joint. The ends 
are provided with rubber gaskets 
with clamps installed, very much as is 
done in present-day. practice. It 
would seem that a cast iron pipe 
could be provided which would re- 
semble, in some respects, the An- 
thony joint, but which would also 
incorporate this feature, thus accom- 
plishing what has been suggested, 
viz., all the advantages of the old 
type plus those inherent in the new 
type or mechanical joint with the 
rubber gasket. Such a joint could be 
easily repaired and would last for- 
ever, with the possible exception of 
the bolts, and, if thought advisable, 
the bolts might be made of cast iron 
or of some corrosion-resisting ma- 
terial. The resulting joint would be 
very similar to that obtained by plac- 
ing a Dresser leak clamp on a cast 
iron bell and spigot joint. 

(4) Most forms of mechanical 
joints, utilizing rubber gaskets, are 
provided with bolts. Admittedly, 
these bolts form one of the most seri- 
ous objections to this type of point. 
A steel bull ring plus steel or iron 
bolts will certainly not last as long as 
cast iron pipe. Proper insulating of 
the bolts and effective methods to 
prevent corrosion will largely offset 
this disadvantage. 

It should be borne in mid that 
what has been said above refers to 
cast iron mains only. In the case of 
steel pipe, of any size, joints of the 
Dresser type with modern rubber 
gaskets are most satisfactory and 
probably will have a life nearly equal 
to the steel pipe itself. 


(5) As for the characteristics of 
the gas to be distributed at a future 
date, the objection is rather far- 
fetched. It is extremely doubtful 
whether any gas utilized in the fu- 
ture will have a more deteriorating 
effect upon the rubber gaskets than 
that used at present. The chances 
are that the very reverse to this will 
be true. 
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(6) The fact that changes are tak- 
ing place in the composition and de- 
sign of joints with rubber gaskets 


should not be considered as an ob-- 


jection, but rather viewed with con- 
fidence as an indication that the 
manufacturers are alive to the needs 
of the industry and are co-operating 
to the fullest extent with the pur- 
chaser, in order to ensure the very 
best product possible. While all 
change is not necessarily progress, 
there can be no progress without 
change. ; 

(7) That we have developed no 
single test which can be made to en- 
sure that the rubber gaskets received 
are of proper quality can hardly be 
urged as an objection. The fact 
that we have not demanded such a 
test in the past is probably due to the 
fact that it has not been considered 
necessary. Should some company 
receive inferior products, steps 
would undoubtedly be taken to 
remedy the matter. The manufac- 
turer is fully alive to the fact that 
the disposal of inferior stock will 
soon spell disaster to his business. 


European Practice 

(8) The fact that Europe, where 
the experience with rubber gaskets 
has extended over a long period, has 
not universally adopted them for 
common use is not strange. Even 
with our own quite extended satis- 
factory experience, we are not con- 
vinced that the rubber gasket is 100 
per cent perfect, and the European 
is probably more conservative than 
his fellow gas men on this side of the 
Atlantic. The use of rubber gaskets 
and mechanical joints in England, as 
well as on the Continent, is increas- 
ing and this would seem to indicate 
more and more confidence in this type 
of joint. The tremendous increase in 
the use of mechanical joints on this 
Continent is also an indication that 
the joint is giving increased satisfac- 
tion. Not only is the use of rubber 
gaskets increasing in connection with 
newly-laid mains, but old mains, 
originally laid with lead joints which 
are now called upon to carry higher 
pressures, are being equipped with 
leak clamps, an integral part of which 
is the rubber gasket. 

(9) That care must be used in 
making up the rubber gasket joint is 
self-evident. Any kind of joint needs 
reasonable care in its make-up to 
secure satisfactory results. It is cer- 
tainly true that the mechanical joint 
does not need more careful super- 
vision than other types; if anything, 
less supervision is required but care- 
lessness in pipe installation work is 
not to be condoned under any cir- 
cumstances, regardless of the type of 
joint used. 


(10) It is true that rubber gas- 
kets on meter connections have not 
proven satisfactory, but the condi- 
tions are entirely different from those 
obtaining in the case of the rubber 
gasket used in making up a main 
joint. In the dase of the meter 
washer there is no provision to pre- 
vent cold flow and the temperatures 
to which the washers are subjected 
are entirely different from those 
which obtain underground. In ad- 
dition, the meter washer is constantly 
subjected to vibration. A meter 
washer, of any material, which can 
be guaranteed not to leak under the 
conditions to which it is subjected, 
has apparently not yet been found. 

(11) It is true that any rubber 
gasket will deteriorate if long sub- 
jected to sunlight and heat. Rubber 
meter washers will crumble if kept, 
for any length of time, in stock; 
knowing this weakness in the rubber 
gasket, we have only to use the 
proper care in storing them. They 
should be stored in a cool atmosphere 
and away from the sunlight. Rub- 
ber gas-bags would deteriorate if not 
properly stored. The simple fact 
that material must be properly 
handled and cared for cannot be con- 
sidered as an objection, provided the 
extra trouble and care is compen- 
sated for by proper performance. 

(12) It may be true that, in the 
future, additional manufacturers of 
rubber gaskets will come on the mar- 
ket. There is only one way in which 
we can determine whether the prod- 
ucts of these new manufacturers are 
satisfactory or not, and this is to in- 
sist that the gaskets be tested by the 
American Gas Association Labora- 
tory. When the approval of the 
Laboratory is obtained, the user may 
feel reasonably confident that the 
new gaskets will prove satisfactory in 
service. 

(13) As to the action of rubber 
gaskets when used in connection with 
Pintsch gas, this matter need give us 
no concern at present. 

Undoubtedly, additional pros and 
cons can be conjectured regarding the 
advisability of using the so-called 
rubber gaskets for joint making pur- 
poses. 
fair to both sides. In his opinion, 
the mechanical joint is a great step 
forward in the distribution end of the 
industry. The advantages of their 
use in many fields is unquestioned. 
They can be used effectively in serv- 


ice work as well as in large meter 


installations. Like everything else, 
they should be used under conditions 
for which they are intended, and in- 
stalled with reasonable care and in 
accordance with the rules of good 
practice. 


The writer has tried to be: 
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The question might well be asked— 
if mechanical joints with rubber gas- 
kets are not used in mains designed 
to carry medium high pressures, what 
joint will give better results? In steel 
transmission lines, the welded joint 
is the only alternative. With possi- 
bly 200,000 miles of mechanical 
jointed pipe with rubber gaskets in 
successful operation, it would seem 
that experience has placed its ap- 
proval on this type of joint. 

The splendid work accomplished 
by the Pipe Joint Committee, through 
the staff of the American Gas As- 
sociation Laboratory, has resulted in 
giving us increased knowledge and 
confidence in this new type of joint. 
The possibility of improvements 
must not be overlooked. The knowl- 
edge that improvements may, and 
will, come should be most welcome. 


a 


Kettles at Crazy Water 
Company Plant Heated 
by Gas Ovens 


MINERAL WELLS, Texas, has 

long been famous as a health 
resort because of the many wells 
producing mineral water with a rep- 
utation for exceptional curative 
properties. “Crazy Water” is one of 
the best known of the mineral 
waters. The Crazy Water Company, 
to meet the increased nation-wide de- 
mand for its products, produces 
Crazy Crystals by open kettle evapo- 
ration. 

In producing these crystals the 
company found that on hot humid 
days it was difficult to secure the vol- 
ume of crystals that was secured on 
cold dry days. It was decided to in- 
stall a cold room in which constant 
uniform conditions were available 
the year round effecting continuous 
efficient operation. 

The mineral water is piped direct- 
ly from the wells to open top ket- 
tles, of which there are four. These 
kettles are heated by means of gas 
ovens, the water flowing by gravity 
from the first to the remaining 
kettles. The water in the last kettle 
is of course highly concentrated and 
is allowed to cool, as this kettle is 
not heated. The water is then 
drained into metal pans to a depth 
of about three inches. The pans are 
loaded on movable racks and trans- 
ported to the front of the cold room 
where the pans are removed and the 
crystals run through a centrifugal 
extractor or dryer where any excess 
moisture is removed. The crystals 
are then taken to the stock room 
where they are packaged for distri- 
bution. 











et il i ea 


sean 


ils 


Sw 





June, 1934—American Gas Journal 


Reminiscences 


Development of Apparatus for 
Carbonizing Coal 


By ALFRED E. FORSTALL 


Forstall, Robison and Luqueer 


OR the first seventy years of the 
Fas business coal gas was practi- 
cally the only kind produced, al- 
though there had been a few spor- 
adic attempts to introduce car- 
bureted water gas and some small 
plants had been built for its manu- 
facture. This almost complete pos- 
session of the field obtained when 
my connection with the business be- 
gan. Coal gas was thus my first love 
and for this reason the changes in 
carbonization apparatus will be dealt 
with first. 

Even as late as 1880, the carboniz- 
ing plant in use in the United States 
consisted almost entirely of compar- 
atively small oval or D-shaped stop- 
end retorts, about 14” by 22” by 
8 0” to 9 0” jong, generally set in 
benches of four or five retorts, with 
six as a maximum. The heating 
was done by direct fire furnaces 
and, as a rule, the heats were low. 
This kept the yield of gas per pound 
of coal low although a large part of 
the country had available supplies of 
very good gas coal from the Youghi- 
ogheny River region. 


Down to New Orleans 


During the high water period each 
year this coal was floated down that 
river, the Ohio and the Mississippi 
to New Orleans in “flat boats” 
which were barges without decks. 
These barges were tied up in a cove 
or basin and the coal unloaded and 
taken by rail to the gas works as 
needed, only a small stock being 
stored in the works coal shed. Since 
the original cost of the barges was 
smaller than that of towing them 
back up the rivers, they were broken 
up, after being unloaded, and the 
rough lumber of which they were 
made was sold. 


In Europe the use of generator 
furnaces or producers for heating 
coal gas retort, without heat recov- 
ery, began about 1870, but did not 
develop to «ny extent until several 
years later. One of these furnaces 
that came into use at that time was 
called the “Liegel” from the name 
of its designer. It had no grate, the 
lower part of the fuel space being 
gradually narrowed down to a longi- 
tudinal slot, about 3” wide, in an 
iron casting. The clinker in the fuel 
bed was supposed to be sufficiently 
fluid when it reached this slot to run 
through it into the ash pit. This fur- 
nace was illustrated and described in 
the Journal fuer Gas-Beleuchtung 
as being used successfully in Ger- 
many. My father, always on the 
lookout for improvements in appa- 
ratus and methods of operation, de- 
cided to try one of them in New Or- 
leans and the first work for pay 
which I did in the line of gas engi- 
neering was to make, during a col- 
lege vacation about 1880, working 
drawings to be used in the construc- 
tion of this “Liegel” furnace. It 
was built and put into use, but the 
ash in the German gas coals must 
have had a melting temperature very 
different from that of Youghiogheny 
coal ash because, instead of running 
through the slot, the clinker solidi- 
fied in and immediately above it and 
the furnace had to be abandoned as 
an unsuccessful experiment. 

At this early stage of my engi- 
neering career there was thus learned 
the lesson that a process or piece of 
apparatus which gave good results 
under European conditions might be 
almost useless in the United States 
until it was radically modified to 
meet the difference in conditions be- 
tween the two countries. The fail- 
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ure to appreciate this fact cost some 
American gas companies and a Ger- 
man bank very dearly in connection 
with inclined and intermittent verti- 
cal retorts for the companies and a 
by-product coke oven plant for the 
bank. 

After the experiment had been 
tried in New Orleans, it was learned 
that Liegel furnaces had been in- 
stalled in 1879 at the works of the 
Metropolitan Gas Light Co. of New 
York (later the 42nd Street works 
of the Consolidated Gas Co.), and 
that these also: had not worked well 
until the slot was replaced by a 
grate. 


Mellhenny Furnace 


Beginning thus in 1879, the use of 
generator furnaces, either with or 
without the recovery of heat from 
the waste gases, was experimented 
with or without the recovery of heat 
from the waste gases, was experi- 
mented with in several American gas 
works and was the subject of active 
discussion at meetings of the Ameri- 
can Gas Light Association. One of 
the most successful installations was 
that designed by George A. Mc- 
Ilhenny, engineer of the Washington 
(D. C.) Gas Light Co., and used at 
the gas works in that city. 

‘So when my father went to Chi- 
cago in 1883, he at once arranged 
for the use there of the MclIlhenny 
benches, and later obtained the serv- 
ices of Alfred Arndt, a German en- 
gineer who had worked under Mr. 
Mcllhenny on the design of the in- 
stallation at Washington, to make 
an improved design based upon the 
experience he had obtained there. 

This work was begun in the latter 
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part of 1884, and in January, 1885, 
I started without pay, under Mr. 
Arndt’s direction, making drawings 
for the fire clay blocks and shapes 
required for the furnace and bench 
arches and the retort settings of 
benches of sixes to be built at each 
of the two manufacturing plants of 
the Chicago Gas Light & Coke Co. 





Mcllhenny Furnace—Lon- 
gitudinal Section Through 
Center 





These benches were erected dur- 
ing that summer but, although my 
name went on the payroll of the com- 
pany May 1, 1885, I had nothing to 
do with this part of the work since 
my first assignment was as inspector 
of construction on the buildings and 
apparatus of a complete new con- 
densing, purifying and metering ad- 
dition to the plant at the North Sta- 
tion. However, when this job was 
completed, late in 1885, I was put in 
charge, for the winter, of the oper- 
ation of the furnaces of these 
benches, with the duty of keeping 
the chimney dampers and primary 
and secondary air slides properly ad- 
justed to secure high combustion 
chamber temperatures with low con- 


sumption of fuel. The air slides 
were in the basement and were 
easily accessible, but the chim- 


ney dampers were merely tiles laid 
partly over the waste gas flue out- 
lets at the tops of short chimneys 
opening under the roof of the retort 
house. The stacks of benches ran 
across the house and the roof came 
down fairly close to the chimneys 
of the end benches, so, when stand- 
ing on a ladder and leaning over the 
chimneys to measure the opening left 
uncovered, a goodly amount of SOz2 


was taken into the lungs. 

At the North Station full advan- 
tage was taken of the ability to ob- 
tain high heats, and charges averag- 
ing 333 lb. were carbonized in four 
hours. At the South Station, with 
retorts of the same size, set in the 
same way and treating coal from 
the same mines, the manager was 
afraid to run up the heats and kept 
the charges down to 300 lb. The 
free space in the retort above the 
coal was therefore greater at the 
South Station than it was at the 
North Station. Even with the high- 
er heats, there was at the latter sta- 
tion much less trouble from stand- 
pipe stoppages and thick tar in the 
hydraulic mains than was experi- 
enced at the South Station. 

This taught me that increasing the 
retort temperatures did not lead to 
operating troubles, provided the re- 
torts were sufficiently filled with coal 
and further that, with a properly 
designed setting, the maximum tem- 
perature employable depended only 
upon the quality of the refractory ma- 
terial used in the setting. 


Kloenne Installations 


About 1885 or 1886, the firm of 
August Kloenne of Dortmund, Ger- 
many, sent Fred Bredel to the 
United States to sell installations of 
their design of recuperative settings 
of either six or nine retorts. Among 
his first sales were benches for the 
Newark (N. J.) Gas Light Co. and 
for one of the several gas com- 
panies then operating in Brooklyn. 
Bredel paid little attention to the op- 
eration of his benches after the fin- 
ish of construction, and each com- 
pany had to work its own way out 
of the troubles which usually accom- 
pany the change from one type of 
apparatus to another. The engineer 
in Newark was sufficiently sold on 
the benches and interested in secur- 
ing the economies to be obtained 
from their efficient operation to de- 
vote the time and effort required to 
work out of the troubles. This the 
Brooklyn man would not do and 
ended up by running the furnaces 
practically as direct fire ones so that 
no benefit was obtained from the ex- 
tra cost of their installation. 

Thus was illustrated the fact that 
a new type of plant, perfectly capa- 
ble of giving very good operating 
results, may be branded as a failure 
if its operation is left from the start 
entirely to a lethargic management 
not particularly interested in mak- 
ing a success of it. 

Even the more interested and en- 
ergetic engineer in Newark did not 
develop fully the possibilities of the 
benches. In fact when, after taking 
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charge of those works in 1891 and 
getting the standpipes and hydraulic 
mains thoroughly cleaned out, I be- 
gan to increase the heats, the weight 
of charge and the make of gas per 
retort per day, this engineer, who 
was then the president of the com- 
pany, was very much disturbed and 
warned me that trouble would surely 
result from any attempt to run the 
make per retort per day above 8000 
cu. ft. He was persuaded to let me 
go ahead and with the retorts more 
nearly filled with coal and more 
careful augering of standpipes, there 
was less trouble with the pipes and 
hydraulic mains when making 9000 
cu. ft. and over per retort per day 
than when running with lower heats 
and smaller charges. 














Mcllhenny Furnace—Transverse Section 
Through Center 


Up to the late seventies the charg- 
ing and drawing of retorts was done 
entirely by hand, the charging be- 
ing either by shovel or by scoop, the 
former method calling for less 
brawn and more skill than the latter. 
To so handle a shovel that the coal 
leaving it would reach the seat of a 
retort 9 ft. long and set with its 
bottom 6 ft. above the charging 
floor required great dexterity, espe- 
cially for a man of medium height, 
but a good shovel charger rarely 
failed to achieve this result. In ad- 
dition, no_ self-respecting stoker 
would ever place the head of the 
drawing rake in the retort mouth- 
piece by lifting it up with the eye 
resting on the floor at the other end. 
It was a matter of principle that, 
starting with the rake at right angles 
to the axis of the retort, the head 























On 


Ss 
ne 
c- 
he 
SS 
er. 
a] 


its 
ng 
DE- 
ht, 
ely 
ad- 
ker 
the 
ith- 


eye 
nat, 
zles 





June, 1934—American Gas Journal 


must be swung from the floor into 
the mouthpiece by one continuous 
motion effected with one hand hold- 
‘ing the eye and the other grasping 
the rake about four feet in front of 


the eye. The -knack needed to so 
apply the weight of one’s body that 
it would overcome the leverage of 
the rake head was hard to acquire, 
although it seemed simple to a per- 
son looking on. 


As gas works increased in size and 
changing conditions called for re- 
ductions in the price of gas, it be- 
came advisable to replace hand labor 
by machines as far as possible. I 
have mentioned that when in Eng- 
land in 1878 my father and I went 
to Maidstone, a small town in Kent, 
to see the retort charging and draw- 
ing machinery being developed there 
by Mr. John West. 


Enter Mechanization 


In the United States Alexander 
Ross was also developing, at the 
works of the Cincinnati Gas Light 
& Coke Co., machines operated by 
steam, the coal being blown into the 
retorts by steam jets and the coke 
drawn out by a rake actuated in its 
backward and forward motion by a 
piston in a steam cylinder. 


In the middle nineties, Gustav 
Bronder developed in New York 
City, retort charging and drawing 
machinery also operated by steam, 
the charging being effected by means 
of rectangular scoops filled with coal 
and run into the retorts for their full 
length, the coal being pushed out by 
scrapers fitted inside the scoops and 
held stationary until the scoops were 
withdrawn and then drawn back into 
their original positions in the scoops. 
The coke was drawn by reciprocat- 
ing rakes actuated by a piston in a 
steam cylinder. For benches of sixes 
or nines the scoops and rakes were 
arranged in sets of three, operated 
either as a unit, or separately, as 
desired. These machines. were first 
made with a boiler mounted on the 
machine carriage to furnish the steam 
required, but were later adapted to 
take their steam supply from the 
main works boilers. 


About 1904, the Riter-Conley Co. 
began the installation, in connection 
with retort benches built by them, 
of West charging and drawing ma- 
chines. The first of these machines 
were operated by compressed air 
and the drawing machine had a re- 
ciprocating rake for use with stop- 
end retorts but they were soon modi- 
fied to be operated by electricity and, 
the retorts having been changed to 
throughs, there was substituted for 
the drawing rake a ram by which 


the coke was pushed out of the far 
end of the retort. For both motive 
forces the coal charging device con- 
sisted of two semi-cylindrical scoops 
run into the retort for its full length, 
then turned over to deposit the coal 
in the retort and then withdrawn 
over the top of the coal while still 
inverted. The charging and dis- 
charging mechanisms were mounted 
upon the same carriage. 

Another importation from Europe 
was the De Brouwer. This differs 
from those previously mentioned in 
that no part of the charger enters 
the retort, the coal being projected 
and not carried into place. The pro- 
jection is effected through the ve- 
locity imparted to the coal by being 
carried for a short distance on a 
rapidly moving, endless belt running 
over a set of pulleys so arranged, 
in conjunction with the belt, that the 
coal is properly placed on the latter, 
given the required velocity, and then 
projected into the retort as the belt 
turns down over one of the pulleys. 
A ram discharger is used with this 
charger and, as with the West ma- 
chines, both are mounted on the 
same carriage. 

A later development of the type 
of machines using a scoop for charg- 
ing is to have that serve as a ram 
and thus discharge and charge the 
retort at one operation. 

While through retorts, that is, re- 
torts open at both ends, were exten- 
sively used in Europe, there were 
few of them in the United States 
before the coming into use of charg- 
ing and discharging machines. With 
their advent the greater ease with 
which through retorts could be dis- 
charged brought them into use for 
almost every large new installation 
and, in addition, when it became 
necessary to reset stacks of benches 
of stop-end retorts they were often 
remodeled to contain throughs. 


Increase In Retorts 


The machine development was 
also accompanied by an increase in 
the number of retorts in a setting 
from the maximum of nine with 
hand charging to ten or twelve and, 
in one case, even to sixteen. The 
setting of sixteen retorts did not 
prove successful and was never re- 
peated. 

While these machines and changes 
in types of settings were being 
brought into use to reduce the labor 
cost of the operation of horizontal 
retorts, benches with retorts set at 
such an angle to the horizontal that 
they could be charged and discharged 
by gravity were being developed in 
Europe. To determine the angle at 
which coal dropped in at the upper 





23 


end of such a retort would first 
slide down to a stop-plate at the 
lower end and then build up from 
there a layer of uniform thickness 
over the whole length of the retort, 
Walton Clark experimented, at the 
North Station in Chicago, with a 
trough built up of fire clay blocks 
to simulate the bottom and sides of 
a retort. This trough was set at dif- 
ferent angles to the floor until the 
inclination that gave the desired re- 
sult was found. The information 
obtained from these experiments 
was available later for use in the 
design of the inclined retort portion 
of a complete gasification set de- 
signed by Mr. Clark for the produc- 
tion of gas to be used for fuel pur- 
poses. 


Inclines Not Popular 


Only a few inclined retort plants 
were built in the United States and 
none of the companies putting them 
in added to its original installation 
and I can think of only one that is 
still being operated. At the time 
these plants were being installed a 
vigorous discussion was carried on 
as to their merits as compared with 
machine operated horizontals, papers 
presenting the views of the advo- 
cates of each type being read before 
the American Gas Light Association. 

Shortly after the advent of the 
“inclines,” continuous vertical re- 
torts were developed in England and 
intermittent verticals in Germany, 
and plants of both types were in- 
stalled in the United States. It was 
necessary to modify the original de- 
sign of each type to adapt it to the 
difference in conditions but this was 
successfully accomplished in each 
case. 

Eut all of these types of carboniz- 
ing apparatus treated the coal in 
comparatively small unit charges 
and it seemed that economies would 
result from the use of carbonizing 
vessels taking charges of much 
larger size. While coal gas works 
practice had been progressing from 
units of four, five or six small stop- 
end horizontal retorts, heated by di- 
rect fire furnaces and operated by 
hand, to either horizontals in units 
of eight, ten or twelve larger through 
retorts, heated by generator fur- 
naces and operated by machinery, 
or verticals both continuous and in- 
termittent, the branch of the car- 
bonizing industry having the pro- 
duction of coke as its main purpose 
had also been changing the design 
of its plant. 

In the early types of coke ovens, 
such as the “bee-hive,” all the vola- 
tile products driven off from the 
coal were consumed in the oven to 
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furnish the heat required for car- 
bonization. The realization of the 
waste of valuable by-products in- 
volved in the use of such ovens led 
to the design of “by-product” ovens 
in the operation of which part of 
the gas and all of the tar and am- 
monia produced could be recovered. 
The first installation in the United 
States of ovens of this type was 
made in 1892 by the Semet-Solvay 
Co. at its plant in Syracuse, N. Y., 
the object being to furnish the com- 
pany with the fuel and ammonia re- 
quired by it in the manufacture of 
soda ash. This was followed, in 
1895, by an installation of Otto- 
Hoffman ovens in Johnstown, Pa. 

In neither case was there any 
thought of utilizing the gas for town 
purposes. In 1898, however, a by- 
product coke oven plant was erected 
in Halifax, N. S., to make gas to be 
distributed to the city. This was 
soon followed by a plant built at 
Everett, Mass., to supply part of the 
gas required in Boston, and then a 
plant was built in Geneva, N. Y., to 
manufacture gas for that city and 
the neighboring one of Auburn. 
From this beginning the use of coke 
oven gas for distribution in cities 
has grown to large proportions. In 
some cases ihe plants are owned and 
operated either by the gas companies 
themselves or by subsidiaries or affi- 
liated companies, while in others the 
ovens are primarily for the manufac- 
ture of coke and the gas is sold to 
the gas distributing company. 


Coke Oven Design 


As first built, the by-product coke 
ovens could be heated only by gas 
produced in them and the amount of 
coke to be sold was very large per 
1000 cu. ft. of gas available for sale. 
In addition, the coke was sold almost 
entirely for metallurgical purposes 
and, when the metal business was 
poor, coke had to be stocked if the 
supply of gas had to be maintained. 
Under these conditions few, if any, 
of the plants not owned and oper- 
ated by iron and steel: companies 
were financially successful. 

By modifying the oven construc- 
tion, heating by means of either pro- 
ducer gas or blue water gas and the 
sale of all the coal gas were made 
possible, and the amount of coke to 
be sold per 1000 cu. ft. of gas re- 
duced to no more than that for any 
other system of carbonization. At 
the same time, a market was devel- 
oped for the coke as a domestic fuel 
to replace both anthracite and bitum- 
inous coal and with normal atmos- 
pheric temperatures no unduly large 
stoeks accumulate, while with ab- 
normally low temperatures, such as 


were experienced in the winters of 
1917-18 and 1933-34, the demand 
cannot be fully met. 

The larger plants employ full size 
ovens taking charges of from 11 to 
15 tons of coal, but to meet the re- 
quirements of smaller gas companies 
“baby ovens”. and “chamber ovens” 
are built in. various sizes down to 
ones taking charges of one or two 
tons. 
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Thus, during the period of my 
connection with the gas business, 
the trend in the manufacture of coal 
gas, as in that of all other commodi- 
ties, has been steadily toward mass 
production. Fortunately in our in- 
dustry there has not been the over 
development found in so many other 
industries and the depression has not 
been so deep. 


(To be continued) 


—_~————_— 


Timely Hot Water Advice 


(THE experience with the use of 

salt on the Hoover Dam during 
the last year has recently been re- 
ported in the medical journals. Dur- 
ing a part of July and August 1932, 
a group of investigators came to the 
dam from Harvard University, for 
the purpose of studying the question 
of fatigue in high temperatures. The 
result of their work was to empha- 
size the importance of keeping up the 
supply of chlorides and the blanket 
advice that every one should take an 
abundance of table salt with meals 
or otherwise when exposed to the 
danger of heat fatigue. 

In 1931, there were 17 deaths from 
heat exhaustion on the dam. In 1932, 
after the inception of salt program, 
there were no deaths and seven mild 
cases of exhaustion, all recovering. 
In 1933, no deaths and four cases of 
exhaustion, all recovering. 

The plan of treatment was based 
on the principle that heat exhaustion 
is dehydration with loss of chlorides. 
A day on the desert demonstrates 
that the three or four quarts of water 
leaves the body by visible or invisible 
perspiration, and a taste of the skin 
shows that it takes the chlorides with 
it. In high temperatures the body 
cools only by evaporation. Heat 
evaporates water from the body and 
thereby cools the skin. It may be in 
invisible quantities and the person 
may not show any perspiration, but 
after a few hours, careful weighing 
and the record of intake and output 
shows the enormous loss of water. 

. «64 


A recent pamphlet, “Cramps in In- 
dustry,” issued by the New York 
Pharmaceutical Company, Bedford 
Springs, Bedford, Mass., brings a 
concise and understandable discus- 
sion of the various causes of cramps 
encountered: in industry. One of the 
outstanding chapters was “Heat 
Cramps.” 

The symptoms of all workers so 
affected are characteristic: pain, usu- 
ally involving the skeletal muscles is 


paramount, accompanied by abdomi- 
nal distress, muscular contraction, 
anorexia, and rapid heart, and any at- 
tempt at passive motion aggravates 
the condition. Vomiting may be pres- 
ent, and pallid cheeks, with exhaus- 
tion, complete the picture. We find, 
too, that prior to the collapse of the 
patient, he has been drinking large 
amounts of water, perspiring freely 
and voiding scantily. 

Investigations carried on by other 
writers (such as Glover, Eaton, Cop- 
lin, Edsall and Drinker) all show 
that the loss of large amounts of salt 
in the sweat is the chief etiological 
factor in these cases of cramps. Also, 
that ingestion of very chilled water 
will produce acute abdominal pain. 

The rationale of treatment consists 
of applying the usual rules for meet- 
ing cases of heat exhaustion, i.e., 
placing the patient in a cool, quiet 
place, and administering saline water 
at frequent intervals. For practical 
purposes, salt in the amount of fif- 
teen grains to a glass of water appears 
to be a suitable dose. 

Very chilled water apparently 
causes a local disfunction ‘of the auto- 
nomic nervous system in that re- 
gion, with the resulting gastro-in- 
testinal upset. As a prophylactic, 
therefore, it is recommended that : 

1. Water be maintained at an 

average temperature of between 
48 and 52 degrees. 

2. Workmen be urged and in- 
structed. to salt their water and 
drink freely. A convenient 
holder should: be available, with 
tablets of the required dosage 
and adequate instructions as to 
their use. 

3. Acclimatization of new work- 
ers, especially young men, by 
gradual increases of tempera- 
ture. 

It is to be noted that rather obese 
individuals are less inclined to be af- 
fected by these heat cramps than 
workmen of average build.—National 
Safety Council, Inc. 
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Production and Chemical 
Committees Hold Joint Conference 


A PPROXIMATELY two hundred and fifty gas mer 
attended the joint meeting of the Production and 
Chemical Committeess of the American Gas Association 
at the Hotel New Yorker, New York City, May 21-22, 
1934. Under the chairmanship of J. V. Postles the four 
sessions moved with despatch and the many excellent 
papers were productive of much valuable discussion. 
Mr. C. E. Paige, Vice-President, Brooklyn Union 
Gas Company, spoke of the need for painstaking and 
unceasing effort on the part of the engineer and techni- 


cal man in his address “Problems Confronting The Gas. 
Engineer.” Also, Major Forward greeted the delegates. 


with a short but apt address. 

The meeting was fortunate in having Judge Caster, 
President, American Gas Association, say a few words 
to it. He said that the engineer in order to make the 
proper deductions in order to carry a problem to its 
proper solution must have the facts at hand, first of all. 
He spoke of the increasing problems facing the gas in- 
dustry and how, notwithstanding the splendid work 
done to date, the industry’s engineers and technologists 
would have to press still further afield with their investi- 
gation and research to the end that the industry’s envi- 


Caster touched upon the matter of codes and brought 
out that, from outside sources, there was virtually no 
complaint against the codes. as drawn up. 

In addition to the several papers abstracted below the 
following papers were presented: 

“Report of Water Gas Committee,” H. B. Young, 
Chairman; “Report of Committee on New Develop- 
ments,” S. S. Tomkins, Chairman; “Evaluation of Oils 
for the Manufacture of Carburetted Water Gas by Their 
Available Hydrogen Content,” and “A Method of Ulti- 
mate Analysis of Organic Substances Developed from 
Combustion in a Bomb Calorimeter,” by P. J. Merkus 
and A. H. White; “Granulated Blast Furnace Slag for 
Dry Box Purification,” by R. L. Presbrey; “Report of 
Committee on Analyses and Tests,” J. F. Anthes, Chair- 
man; “Material for Dust Treating Coke,” by H. J. 
Meredith ; “Electrostatic Precipitation of Fly-Ash,” by 
T. B. Hopper; “Hydrogen Balance in Reforming 
Gases,” by L. J. Willien ; “The Dust Problem,” by Louis 
Shnidman; and “Gas Conditioning with Reference to 
Hydration and Oil Fogging Practice,” by H. E. Fergu- 
son. 

At the conclusion of the reading of the papers an 


able reputation for service would not suffer. 


Judge 


open forum of discussion was held. 


Gum Deposits in Distribution Systems - 


A REVIEW of the work done on 

liquid phase gums in the city of 
Philadelphia since this material be- 
gan to make itself evident about 1917, 
was dealt with in this paper by W. 
H. Fulweiler of The United Gas Im- 
provement Company. Also, methods 
of quantitatively estimating gum 
forming fractions, as developed by 
his company were discussed. “How- 
ever,” said Mr. Fulweiler, “it is obvi- 
ous that we cannot decide from ulti- 
mate analysis alone as to the parent 
hydrocarbons.” 

In discussing the methods of re- 
moval, Mr. Fulweiler stated as fol- 
lows: 

“We have not as yet been able to 
develop any method that will con- 
sistently give better results than prop- 
erly operated oxide boxes at a com- 
parable cost. Continued operating 
results appear to indicate that with 
operation of oxide purifiers in ac- 
cordance with our process, and with 
possibly the addition of 15 to 25% 
more purifying space in some situa- 
tions, the NO in the outlet- gas can 
be maintained at a sufficiently low 
figure to secure practical freedom 
from stoppages due to vapor gum.” 


Regarding the effect of distribu- 
tion system on gum stoppages and the 
progress of his company in develop- 
ing a non-stop pilot he had the fol- 
lowing to say: 

“We have been giving a good deal 
of attention, during the past year, to 
the effect of the distribution system 
on the stoppages due to vapor phase 
gum. 





“We feel that it is the complication 
introduced by the distribution system 
that has made it so difficult to draw 
proper conclusions as to the causes 
and effects of different conditions on 
the number of stoppages formed. 


“We have made surveys to de- 
termine the amount of NO in the gas 
at different points in the distribu- 
tion system and we have examined 
the gas for visible particles, that is, 
by means of the ultra microscope, and 
the probable occurrence of invisible 
particles by determining the, change 
in the ionization current in ion count- 
ing tubes. 


“We believe that the study of the 
ionization current that is set up by 
passing the gas through electrostatic 
fields will probably prove a most 
fruitful and valuable method of de- 
termining just what happens to the 
gum particles. The apparatus re- 
quired is fairly complicatea. 


“The gas is passed through two 
tubes, one a rather short tube where 
the gas is subjected to a weak elec- 
tric field to throw out the very small 
ions, or charged particles, which are 
invisible in the ultra-microscope, and 
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the second tube is a rather long tube 
in which higher voltages are used and 
this is designed so that practically all 
the particles would be thrown out. 

“The very small current carried by 
the charged particles is measured by 
means of a circuit containing a plia- 
tron tube with auxiliary amplifying 
apparatus, arranged so that the 
ionization current can be measured 
with an ordinary micrometer. 

“By using the proper design and 
installation it was possible to mount 
this apparatus together with the 
necessary ultra microscope, storage 
batteries for the arc and high and 
low tension batteries for operating 
the ionization tube in a truck and to 
investigate districts in different parts 
of the city. The truck was even 
driven 125 miles to another plant to 
check up some of our findings. 


NO Indications 


“The results were very interesting 
and indicated that where NO was 
present in the gas going out from a 
plant the particle count increased up 
to a distance of between 4 and 5 
miles from the plant and then de- 
crease, while the ratio of the ioniza- 
tion current given by the small par- 
ticles to that given by the large par- 
ticles was quite high in the two tests 
mentioned, being 5.5 and 6.6, ap- 
parently indicating that when the 
particles are first formed there are 
very large numbers of high mohility 
particles too small to be seen in the 
ultra microscope. 

“On the other hand, when the gas 
leaving the plant was practically free 
from NO there was a gradual de- 
crease in the particles visible in the 
ultra microscope and the ratio of the 
ionization currents, and by inference, 
the number of small particles to the 
number of large particles, was quite 
low, being of the order of 1.6. With 
the advent of better weather we ex- 
pect to continue this work which 
promises to shed a good deal of light 
on the history of the particles in the 
distribution mains. 

“Tn following up this work we laid 
out a system in the plant to simulate 
an actual distribution system. Two 
hundred feet of 6” pipe was con- 
nected to the outgoing gas and the 
rate arranged so that we could secure 
storage times up to twenty hours. At 
a point where the storage time was 
approximately six hours, 50 ft. of 
piping and a consumer’s meter was 
installed to simulate the average con- 
sumer. Banks of Rutz lighters were 
connected at different points to act as 
indicators. Unfortunately, this sys- 
tem had only been in use for a few 
months before the very severe win- 
ter weather made it impossible to 


continue the test, but the preliminary 
results checked those determined 
with the ultra microscope and ioniza- 
tion tubes. 

“Where the NO entering the sys- 
tem is low there will be a gradual de- 
crease in the number of visible par- 
ticles; the distribution system itself 
removes a relatively large number of 
particles and the consumers’ appli- 
ances including the meter, service and 
house piping removes a further addi- 
tional number of particles. If it were 
not for this action, the number of 
stoppages would be enormously in- 
creased. 

“This experimental system also re- 
acted in the same manner as our large 
system with respect to the NO. Un- 
der some conditions, it absorbed NO, 
while under other conditions NO was 
liberated. 

“The question as to how much NO 
can remain in the gas at the plant 
outlet without causing stoppages is 
still somewhat uncertain. There 
seems to be no question but that 
complete elimination is highly desir- 
able. We have, in Philadelphia, been 
securing a fairly satisfactory decrease 
in the number of complaints with a 
mixed gas where the NO has not 
been exceeding 1 to 1% grams per 
million cubic feet, while in another 
city where the gas is largely coke 
oven gas there has been some de- 
crease in the number of stoppages 
but the situation is still not satisfac- 
tory. Here the NO has been run- 
ning generally under 4 grams, but at 
times considerably exceeding this fig- 
ure. Undoubtedly, the composition 
of the gas, the design and method of 
operating the distribution system are 
factors so that it may be that 2 grams 
per million is the upper limit for 
satisfactory operation in the ordinary 
distribution system. This is equiva- 
lent to .003 of a grain per 100 cu. ft. 
expressing it in the same terms that 
we normally use for hydrogen sul- 
phide and other impurities. This is 
just about the limit that we might 
expect from good oxide purification, 
so from this point of view it is not an 
unreasonable one but the penalty for 
exceeding it is out of all proportion 
to the amount of NO left in the gas. 


Pilot Development Progress 


“Considerable progress has been 
made in the development of pilot de- 
vices that are less susceptible to 
stoppage by gum particles. 

“Twenty-four controls of the 
grooved disc type such as were de- 
scribed last year have been. on test 
since December 5, 1933, with gas pre- 
pared to contain 20 grams of NO 
per million, and aged so that Rutz 
control pilots will go out every 24 
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hours. After nearly five months 
operation the pilots are all burning 
normally. 

“A modification of this principle 
will soon be on the market in which, 


while the length of the groove re- 


mains constant, the cross section will 
be varied to suit the required condi- 
tions. 

“This control can be adjusted while 
in use and will be available for water 
heaters, house heaters, etc., where the 
flow of from 1 to 4 ft. per hour is re- 
quired, under pressures of from 3° 
to 9”. 

“We have also applied this prin- 
ciple to the control valve on the gas 
refrigerator. The thermostat oper- 
ates the control which is set to al- 
ways pass the minimum flow thus 
eliminating the needle control by- 
pass. There still remains, however, 
the needle and the trouble due to 
the burner. To eliminate this point 
of possible trouble we have developed 
a new type of burner that does not 
require an orifice. The burner is an 
adaptation of old argand principle 
in which no secondary air is en- 
trained as in a bunsen burner so that 
it will operate on very low gas pres- 
sures. 


Improved Burner 


“The use of this new burner will 
eliminate stoppages due to gum at 
the needle and the trouble due to 
dust and lint collecting on the screen 
which filters the primary air. 

“It operates noiselessly under all 
conditions and has been used on a 
wide range of gravities and heating 
values, such as manufactured gas, oil 
gas, natural gas, butane-air mixtures 
and straight butane. 

“We believe that the new burner 
will give more efficient operation than 
the old type due to the better radiat- 
ing characteristics of the yellow 


‘ flame. 


“This burner must be operated in 
a vertical position and it has been so 
satisfactory that we believe it war- 
rants a redesign of the refrigerator 
to permit its general use. 

“A comparison of two refrigera- 
tors, one with the usual equipment 
and the other with the new burner, 
when operated on gas containing 
about 20 grams per million of NO 
gave the following results: 


“The by-pass needle on the regu- 
lar equipment stopped up on an av- 
erage of every six days. Rutz 


lighters due to their smaller flow 
stopped up in from 20 to 24 hours. 

“The thermostat valve gave trou- 
ble from sticking or became in- 
operative on an average of every 
forty days. 
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“The needle at the burner orifice 
will stop up on an average of every 
five days. 

“Without the needle the burner 
itself stopped every twenty-seven 
days. 

“This test was continued for 160 
days during which time the whole 
thermostatic assembly had to be re- 





moved and cleaned four times. 
“The box equipped with the new 
type burner and non-stop thermo- 
static control operated without any 
trouble for seventy-three days when 
it was removed to install an improved 
control assembly. The controls were 
found free from gum and flow tests 
indicated a decrease of only 2.5%.” 


— 


Reformed Natural Gas 


&. HICAGO’S experience with re- 

forming natural gas was con- 
tained in a paper by H. J. Wieden- 
beck, The Chicago By-Product Coke 
Co., which in Mr. Weidenbeck’s ab- 
sence was read by L. J. Eck. After 
briefly describing the problem of hav- 
ing to reform natural gas for peak 
load use, the paper mentions the 
necessity for removing entrained 
particles of carbon in the gas and the 
need for napthalene scrubbers. 

This reformed natural gas, which 
is made in three-shell Western Gas 
Construction 11 ft. water gas sets 
without altering the standard equip- 
ment of the same, follows the pro- 
cedure set forth below; also, the 
operating results are given. 


Reforming in Water Gas Sets 


“The reformed gas is made in the 
water gas generators by passing natu- 
ral gas, with steam, through the in- 
candescent fuel bed on both the up 
and -down runs. The operation is 
much the same as with carbureted 
water gas, except that natural gas is 
passed through the generator in place 
of introducing oil in the carburetor. 
The volume and B.t.u. of the re- 
sultant gas is dependent upon the 
temperature of the fuel bed, the time 
of contact of the natural gas in the 
generator and the quantity of steam 
used. 

“The primary object of our opera- 
tion is to produce a maximum quan- 
tity of 550 B.t.u. gas suitable from 
the utilization standpoint, without the 
presence of lampblack in the gas. 
Many different cycles were used and 
a method for determining the lamp- 
black content of the gas was de- 
veloped. 

“The steam rates were increased 
until the lampblack in the reformed 
gas was as low as one or two grains 
per 100 cu. ft. The percentage of 


up steam and gas, and down steam 
and gas was changed to give favor- 
able clinker conditions, The machines 
were then run 48 hours before clean- 
ing the fires, - 

“In view of the fact that it is un- 
necessary to store heat in the car- 


bureters and superheaters, a high 
blasting rate was used. The re- 
sultant low fuel consumption was 
favorable, but this was discontinued 
due to the low temperature and low 
carbon monoxide content of the blast 
gas which caused explosions when 
the blast gas was ignited. 

“The capacities of the reformed 
gas sets were increased 60% by in- 
creasing the air purge, together with 
the steam and gas rates. This was 
found unfavorable due to the high 
lampblack content of the reformed 
gas, which was caused by the de- 
creased time of contact by the steam 
and the incandescent lampblack in 
the generator. 

“Uniformity of the size of the fuel 
was found to be necessary to main- 
tain a ‘balanced’ generator. With the 
conditions on the machines un- 
changed, a variation in the size of the 
fuel caused a difference in the amount 
of cracking of the natural gas. Larger 
coke decreased, while smaller coke 
increased the amount of cracking. 
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of one-third lampblack and _ two- 
thirds heavy viscous tar.” 


Operating Data 
Generator used: 11 feet diameter. Grate 
area—63.61 sq. ft. 
Average depth of fuel bed—9.0 feet. 
Fuel used: Coke Oven Size—All over a 
one inch Grizzly Screen. 
Steam used: Saturated at five pounds. 
Generators charged after every six runs. 
11.6 runs per hour. 
Analysis of natural gas used: 


‘si ee Sa eae 2.2% 
eg Se rrr re 6.1% 
I ta Aicis ss to 4p eb ig ak om 2.4% 
CiHi eo ereccccrcesccrseccece 1.0% 
ae “bpieks oases se cete ts 0.4% 
EN oe ee iia Geo be alee 7.79% 
8 ara crs arr eee ee 0.1% 
RSPR ae a eae ri 0.1% 
Soecsac’ Gravity cao 0a: 65 to .66 
Calorsiit Wale. <2. .600205 1040 B.t.u. 
Operating cycle: 
ROSS 2) SR ee 100 secs. at 
11,000 cu. ft. per min. 
Rig otemin FOR. «os S554 Sead 14 secs. at 
250 lbs. steam/min, 
Up steam & gas run.... secs. at 


220 lbs. steam/min. 3115 cu. ft. gas/min. 
Down steam & gas run.. 110 secs. at 
120 Ibs. steam/min. 3965 cu. ft. gas/min. 





ee ee ae 11 secs. at 
250 Ibs. steam/min. 
NE ER o's datenenrien ton 5 secs. at 
8,000 cu. ft. per min 
NE Bg 8 as ase ans 300 secs. 


Total up steam thru generator... 324 lbs. 
Total down steam thru generator 220 bs. 


Total steam thru generator.. 544 lbs. 


Total up gas fhru generator 3115 cu. ft. 
Total down gas thru gener- 
SE cian beanie a ce aa ae 7270 cu. ft. 





Total gas thru generator. 10385 éu. ft. 
Total up steam with gas thru generator 
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Our best results were obtained with 
egg size coke (over a 2% inch— 
through a 3% inch screen). 

“A tar residue is condensed out of 
the gas but the amount has not been 
determined on account of the small 
quantity present. During the time 
reformed gas was made with a high 
lampblack content, this tar, together 
with the lampblack, caused serious 
stoppages at the tubular condensers 
and deposited at valves, making them 
hard to operate. The mixture of the 
two is a very gummy substance tha 
cannot be made fluid by heating. One 
representative sample was composed 
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Fig. 1—Natural Gas-Piping to Generator 
House; Chicago By-Product Coke Co. 
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—220 Ibs. cu. ft. up gas/Ibs. steam 14.2 
Total down steam with gas thru gen- 
erator 220 lbs. cu. ft. down gas/Ib. 
steam 33.0 
Total steam with gas thru generator— 
440 Ibs. cu. ft. gas/Ib. steam 23.6 
Total air thru generator 19,000 cu. ft. 


Naphthalene per 100 cu. ft. of 


reformed gas—Grains ..... 60 to 80 
H.S per 100 cu. ft. of reform- 

ed gas—Grains ........... 20 
Average B.t.u. per cu. ft. of 

Pee 552 


Steam produced per MCF. re- 
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Fig. 2—Natural Gas Piping in Generator House; Chicago By-Product Coke Company 


In calculating the basic air to steam 
and gas ratio, and the up and down per- 
centage, we equate the gas to steam; 
using 40 cu. ft. of gas equivalent to one 
pound of steam. 


Total up steam and 
thru generator 
Total down steam and gas 
thru generator 


Ra schacen ‘ 402 (50.0%) 
402 (50.0%) 


Total steam and gas thru 
generator 804 

Air to steam and gas ratio—19,000 di- 
vided by 804 equals 23.6. 


Results Over a Period of 10 Days Us- 
ing Conditions as Noted 


Reformed gas made—MCF.. 172,031 


eee eeeeee 


ee eee eee ee eee 


Natural gas used—MCF..... 85,075 
Reformed gas per run—cu. ft. 20,979 
Reformed gas per machine 

per hour—MCF........... 243 
Reformed gas per machine 

per day—MCF............ 5,600 
Reformed gas per square foot 

of grate per hour—cu. ft... 3,820 
Generator fuel per MCF re- 

formed gas—lbs........... 11.17 
Generator steam per MCF re- 

formed gas—lbs. .......... 25.9 
Generator air per MCF re- 

formed gas—cu. ft......... 906 
Natural gas per MCF re- 

formed gas—cu. ft......... 495 


formed gas—lbs. .......... 12.12 
Average clinker time—min- 

WES. vacs Sah anehonnonenen.s 110 
Analysis of reformed gas: Snap sample— 
OE ree pee Care ree ee re 1.9% 
Mebke hecioh sy icin ettetem cia eieeee 2.3% 
MOR nee Soerets bie larcsstnrsits tae See 0.2% 
RE Liisi nalcte nis wet ei 17.1% 
IRs oe ee ee nc 39.1% 
i aye sts einer ees cra ere ee 32.9% 

PRI AN en area Shek ok 
Wibpeosisinten sanenee ee SR 6.5% 
meeeic Grawlty ic iccas i cccces .50 
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Calorific value 
Heat Balance: 
Input— 

Natural gas—495 cu. 

ft. at 1040 B.t.u. = 514,800 B.t.u. 
Generator fuel—11.17 

Ibs. at 13500 B.t.u. = 150,795 B.t.u. 
Generator steam—25.9 

Ibs. at 1156 B.t.u. = 29,940 B.t.u. 

695,535 B.t.u. 


ey 


554 B.t.u. 





Output— 
1000 cu. ft. reformed 
gas at 552 B.t.u. = 552,000 B.t.u. 
Steam made— 12.12 





Ibs. at 1197 B.t.u. = 14,508 B.t.u. 
566,508 B.t.u. 
Ratio of Output to Input.... 81.4% 


Results Over Entire Period of Operation 
June 20, 1933, to March 12, 1934 


Reformed gas made—MCF. 1,836,960 
Natural gas used—MCF... 893,293 
UE EUG 4.5 6o-d0tees a8-ceks 88,868 


Generator fuel used—Lbs.. 16,263,898 


Generator steam used — 

as Sidi: sina allies Aina ated 39,004,816 
Steam produced—Lbs. ... 11,432,721 
Reformed gas per run—Cu. 

9g RRP AGE Pere 20,670 
Reformed gas per machine 

per day—MCF. ........ 6,194 
Generator fuel per MCF. 

reformed gas—Lbs. .... 8.85 
Generator steam per MCF. 

reformed gas—Lbs. .... 21.23 
Natural gas per MCF. re- 

formed gas—Cu. Ft..... 486 
Steam produced per MCF. 

reformed gas—Lbs. .... 6.22 


Average B.t.u. per cubic 

foot of reformed gas.... 
Heat Balance: 

Input— : 

Natural gas—486 cu. 

ft. at 1040 B.t.u. = 505,440 B.t.u. 
Generator fuel —8.85 

Ibs. at 13500 B.t.u. = 119,475 B.t.u. 


Generator steam— 


547 








21.21 lbs. at 1156 
BAM ..c.iesse OR Rtaw 
649,434 B.t.u. 
Output— 
1000 cu. ft. reformed 
gas at 547 B.t.u...= 547,000 B.t.u. 
Steam made—6.22 Ibs. 
at 1197 Btu.....= 7,445 B.t.u. 
554,445 B.t.u. 
Ratio of Output to Input.... 85.4% 


——— -——.— — 


High B. T. U. Gas As A Standby 


HIS important subject was 

handled by H. B. Young, The 
Chicago By-Product Coke Company, 
and D. M. Workman, Utilities Power 
& Light Corp., Chicago. It was con- 
cerned with the production of manu- 
factured gas of high calorific value 
as emergency capacity in the event 
of failure in the supply of natural 
gas and for meeting peak load condi- 
tions. The actual operating routine 


and data from a number of com- 
panies wherein existing water gas 
> essa was generally used fol- 
ow. 

P. E. Eddy, Executive Engineer, 
The Peoples Gas Light and Coke 
Company, Chicago, submitted the 
following: 

Equipment—-1. Steam control at 
low rates of flow, which requires a 
change in the present steam measur- 
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ing equipment. 

2. Additional oil handling equip- 
ment at the machine to admit and 
measure oil to the generator. This 
requires meters, sprays, and, on auto- 
matic machines, a device to shut off 
oil on the fire during the down run, 
and to shut off all oil during the back 
run. 

3. Superheater blast connections on 
machines that are slow in picking up 
heat in the superheaters, and on ma- 
chines that have colder superheaters 
than carbureters. 

Operation—1. In blowing in a ma- 
chine, steam runs should be made to 
the air to prevent dilution of the 
make gas. 

2. Laboratory cracking tests on oils 
on hand show that 1500° to 1525°F. 
is the proper cracking temperature 
for a maximum production of me- 
thane. However, experience has 
shown that the heats in a machine 
are relative, and, in most cases, 
higher heats are required on the ma- 
chine than in the laboratory. A ready 
guide is to note the temperature at 
which lampblack appears on the seal 
pot, and carry temperatures 25° lower 
than the lampblack forming tempera- 
ture. If possible, the superheater 
should be carried slightly hotter than 
the carbureter. 

The generator fire can handle large 
amounts of oil. An 11-foot generator 
can handle from 80 to 100 gallons per 
up run, and the carbureter can handle 
as much or slightly more. 

3. The amount of steam admitted 
controls the quality of the finished 
gas. Too much steam will give too 
large a percentage of blue gas in the 
finished gas and cause flash backs. 
Too little steam permits an over- 
cracking of the oil and produces hy- 
drogen, which will also result in 
flash backs. Experience to date indi- 
cates that a pound of steam should be 
used per gallon of oil. The steam 
may be increased slightly on a clean 
hot fire and slowly decreased as the 
fire grows dirty. For example: 


eee 208 run; 2% blow. 
it run every 4th run. 
Oil on carburetor—up run 100 gal. X 3 = 300 gal. 
Oil on carburetor—split 

run 100 gal. X 1 = 100 gal. 
Oil on generator —uprun 100 gal. X 3 = 300 gal. 
Oil on generator —split 


run 40gal.x 1= 40 gal. 
Total Oil aad nal 740 gal. 
Oil per run —averag 185 gal. 
Steam—clean fire 185 va 1.2 = 222 lb. per run 


63.5 lb. per min. 
Steam—dirty fire 185 xX 1 = 185 Ib. per run 
56 Ib. per min. 


4. In coming off the run, oil should 
be off 20 to 30 seconds before the lid 
is raised. A blow purge of 5 to 6 
seconds is sufficient to clear the ma- 
chine of gas. 

5. The Btu, specific ‘gravity, and 
volume control are important. It is 
more difficult to keep the Btu’s down 
to 800 than to raise them. The 





specific gravity curve follows the Btu 
curve; that is, a high Btu will give a 
high gravity, etc. High Btu’s (above 
840) are an indication of (1) Cold 
Machine; (2) Unbalanced heats in 
the machine (hot and cold spots) ; 
(3) Too short a time of contact (too 
much oil and steam or too low 
heats); (4) Improper ratio of oil 
and steam. A low Btu with a light 
gravity indicates that the oil is being 
cracked into hydrogen, caused either 
by excessive heats or insufficient 
steam and oil. The volume produced 
should be comparable with good 530 
Btu operation without “blow runs.” 

6. The production of high Btu, 
light gravity gas is dependent upon 
the breaking up of oil gas beyond 
“illuminants.” This method of 
operation is attempting to get the 
maximum methane yield from the 
oil, methane being a very slow burn- 
ing gas. In producing this methane, 
some hydrogen is necessarily formed. 
Ifydrogen will reduce the gravity but 
is very fast burning, and, therefore, 
should be held to a minimum. Also 
with the production of hydrogen, 
free carbon is formed. 

Carbon, tar, and water will form 
very stiff emulsions. Oil added to 
this makes it worse. The heaviest of 
these emulsions are formed and stay 
in the wash box, and if neglected are 
apt to cause trouble. The bottom 
drain of the wash box should be 
opened for a short duration at very 
frequent intervals and, likewise, the 
seal pot should also be drained to 
prevent plugging. Plenty of water 
should be used in flushing the seal 
pot to prevent a mass of heavy ma- 
terial from blocking the sewer. 


Operating Data 


11’ Wil- 11’ Wil- Labor- 
liamson liamson atory 


with without Crack- 
Backrun Backrun ing 
M.C.F. per Hour 157 142 cae 
Gen. Oil—uprun 

—gal./run.... 100 82.5 
Gen. Oil— thru 

fire—gal./run. .... 

Carb. Oil — gal./ 

I ia otiinn isin 90 101 kee 
Total Oil/M.C.F. 9.78 9.30 9.22 
Coke #/M.C.F... 17.47 19.7 Gilad 
Steam #/Min.... 65 42.5 aoe 
Carb. Temp. °F. 1400 1680 1525 
Super Temp. °F. 1550 1440 1525 
Blow Sec. ...... 180 180 nia 
a ee 215 210 
Up to Down 

SMEIN 55, anos vac 6:1 4:1 
Analysis 

er 0.8 1.6 1.2 

ee 17.2 15.2 12.8 

| eee 0.8 0.6 0.2 

| oer 8.8 11.8 7.2 

ee 29.6 21.4 29.4 

Sere 37.2 40.1 46.8 

re 6.0 9.3 2.4 

a ore 835 825 818 

re 575 58 53 
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The above gases were satisfactory ex- 
cept on radiant fire and Vulcan 4-Ring 


Burner. Approximately 40 Btu. loss in 
over-night coaling. 
Oil Used 
Degrees Baume @ 
60°—33.7° 
Distillation 
500°—600° 35.1% by weight 
600°—700° 42.0% by weight 
700°— 22.3% by weight 
Initial Distillation. 528° 
Ead Point ....... 770° 
Tar . 
Sample from wash box containing 
30% water: 
Dry Tar— 
Sp. Gr. @ 60° 1.175 
Free Carbon 168% 
Distillation: 
110°—170° C. 0.0% by weight 
170°—235° C. 3.8% by weight 
235°—270° C. 13.9% by weight 
270°—300° C. 2.8% by weight 
Residue 75.5% by weight 
Loss 4.0% by weight 


Laclede Experience 


Information on this subject by The 
Laclede Gas Light Company, St. 
Louis, was as follows: 

Mixed Gas distributed is 800 Btu 
of approximately .57 specific gravity 
made up of a mixture of oven, pro- 
ducer, oil still, and natural gas. The 
proportions vary depending on the 
load, the producer gas being used to 
maintain the specific gravity. 

During the heating season of 1932- 
33 experimerits were carried on with 
a standard 11’ set to which was added 
a generator oil spray. 

In November, 1933, an ignition 
arch was installed in an 11° backrun 
set. The operating data herewith 
show the results obtained on two 24- 
hour runs. No conclusions have 
been reached as to the comparative 
merits of the two sets as we suspect 
that the added capacity and better 
control of carbon and specific gravity 
with the latter set is very much a re- 
sult of added experience. A gas of 
.57 to .60 specific gravity and 820 
Btu will operate very well on our 
appliances, the one exception being a 
radiant fire with a Saxophone burner. 
In order to get a gas of this type it is 
necessary to crack illuminants to ob- 
tain high methane and make very 
little blue gas. To do this the steam 
meters should be changed so that 
these low flows can be accurately con- 
trolled both for the run and during 
the blow when steam is added to help 
control the fire conditions. 

It is easier to make a high Btu, 
high specific gravity gas and the gas 
makers who have previously operated 
on a 600 Btu gas must entirely 
change their viewpoint. When the 
Btu is higher than desired their natu- 
ral reaction is to cut the oil. This, 
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of course, immediately reduces ca- 
pacity. The remedy for high Btu is 
increased heats or slightly increased 
steam. However, increased steam 
means increased CO and hydrogen 
and these gases give objectionable 
burning characteristics to the result- 
ant gas. The water gas set seems 
much more critical when making a 
high Btu gas, which is logical, as the 
greater part of the make is oil gas 
and is therefore very sensitive to 
change in temperature. The scurfers 
in the carburetor helped control the 
carbon. The extremely heavy tar 
was handled by increasing the circu- 
lation on the wash-box of the set. 


Operating Data 
March 15, March 16, 


1934 eo 
eee 11’ 0” 11’ 0” 
_— x11” =x 11'0" 
x 11’ 0” x 11’0" 
MEP ie. 2... 114 121 
Generator Oil—%. 36 28 
Carburetor Oil—% 62 72 
Reformed—% .... 2 ieee 
Coke—Lbs./MCF . 24.3 23.5 
Carburetor Temp. : 

—Degrees F...... 1775 1775 
Superheater Temp. 

—amaene F..... Ie 1670 
Blow—Sec. ...... 130 135 
Run—Sec. ........ 215 210 
Average Btu. ..... 841 834 
Average Spec. 

BS axes keds 567 624 

Gas Analysis 

eae ee 0.7 0.7 
Ti To ae ie 15.0 17.4 
Ee i cotiays atk aheis 0.5 an 
CE Se 6.1 11.7 
Ae 33.8 28.0 
APS ESINRe ree 39.0 36.1 
SR re ee 4.9 5.8 
MEU coe metered ese 837 840 
ee 555 629 


On March 16th used more steam. Did 
not have meters to accurately determine 
the amount. 


Oil Used 
Sp. Gr. at 60° F.. 843 36.3° Be. 
Pour point ...... +11. °F. 
Carbon Residue.. 0.13% 


Gas Oil Distillation 
First Drop 420° F. 


Sp. Gr. 
420°—450° 4.7% 805 
450°—500° 30.0% 824 
500°—550° 26.3% .839 
550°—600° 17.0% 847 
600°—650° 10.0% .860 
650°—680° 6.7% 867 
Residue 5.0% 
Tar 
Spec. Grav. of sample from 
NUR OSE ooo ois. ddarincdo tbls wie. 1.263 
Spec. Grav. of sample from 
RIND .,5. clos at cc6 bs. :écteie se a 1.186 
Viscosjty of sample from 
scrubber (Staybolt Furol 
OO We) inde aldns <GicSbaKcenn 286. 





Tar Wash-box Scrubber 
Distillation Sample Sample 
110—170° C. _.0% by wt. 5% by wt. 
170—235° CC. 5%bywt. 82% by wt. 
235—270° C. 84% bywt. 11.6% by wt. 
270—300° C. 3.5% bywt. 5.9% by wt. 
Residue 87.6% by wt. 73.8% by wt. 

Gas when scrubbed with gas oil 


dropped—65 to 78 Btu. and .060 to .070 
sp. gr. A sample was cooled from 60° 
to 33° with a drop of 31 Btu. and .012 
sp. gr. Naphthalene at outlet of ex- 
hauster—33 gr. per 100 cu. ft. H:S in 
crude gas—93 gr. per 100 cu. ft. 





Report from Denver 


In this connection George Wehrle, 
Supt., Gas Dept., Public Service 
Company of Colorado, Denver, con- 
tributed the data below. . 

On September 9, 1933, a flood 
washed out the natural gas pipe line 
supplying Denver and for 42 hours 
the entire gas requirement was 
furnished by the converted refrac- 
tory screen oil gas sets. Plans are 
under way for the converting of an- 
other 11’ set to the refractory screen 
oil gas process. Present. apparatus 
consists of two 11’ x 11’ x 11’ water 
gas sets which were converted to the 
refractory screen oil gas process. 


Operating Data 

Continuous operation of 42 hours. 

Make per set day—4,000 m.c.f. 

Make per set hours—180 to 200 m.c.f. 

Finished Gas—1,000 B.t.u. 

Spec. Grav. of Finished Gas—.68. 

Fuel Oil—One gallon per m.c.f. 

Make Oil—10 gals. per m.c.f. 

H:S in crude gas—30 to 40 gr. per 
100 cu. ft. 

Tar Made—1.5 to 2.0 gals. per m.c.f. 

Oil Used—50%—32°—36° gas oil. 

Oil Used—50%—10°—12° fuel oil. 

Operating Temperature —1,400° to 
1,500° F. 


Remarks 


Oil was used for the first heating up. 
Afterward the carbon deposit on refrac- 
tory screen keeps temperature equi- 
librium. Oil burner used in top of car- 
buretor for each heating cycle. The gas 
was very Satisfactory as a substitute for 
natural gas. 


Memphis Data 

The data submitted by W. A. 
Dunkley, Supt., Gas Dept., Mem- 
phis Power & Light Company 
showed as follows: 

The installation of the refractory 
screen oil gas process was completed 
in January on two 11’ sets. The re- 
sults of a performance test of about 
four hours are as follows: 


oT Ee eee 11’x10’x10’ 10’x10'6”x10'6” 

Make per set 

hr.—M.c.f. . 200 154 
B.t.u. of fin- 

ished gas... 930 990 
Sp. Gr. of fin- 

ished gas... .64 .64 
H:S in crude 

gas—Gr./100 

Te, | ee 60 60 
Gen. Make Oil 

—Gal./M.c.f. 3.50 4.04 
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Carb. Make 
O il—- Gal./ 
jk Pe 6.25 7.34 
Gen. Heat Oil 
—Gal./M.c.f.  .07 19 
Carb. Heat 
O il— Gal./ 
Bee. beaks 89 67 
jo ve 10.71 12.24 
Temp. Bottom 
of Gen. .... 2095° F. 2300° F. 
Temp. Middle 
of Gen. .... 1565° F. 1200-1780° F. 
Temp. Top of 
ns net g ee 1760° F. 960-1160° F. 
Temp. Middle 
of Carb. ... 1510° F. 1520-1600° F. 
Temp. Super- 
heater . 1410° F. 1480-1560° F. 


Type of Oil Used—32°—36° St. Run 
Gas Oil in carburetor, 40% gas oil 
with 60% 19° Be. fuel oil mixed, in 


generator. Minimum of 4% Con- 
radson carbon for generator make 
oil. 

Remarks 


The gas from the generator in the 
11’ x 10° x 10’ set mixes with carburetor 
gas in the wash-box, passing to same 
through backrun connection. The back 
blast in this set passes out through an 
auxiliary stack. On the 11’ x 106” x 
106” set the generator make gas passes 
through the carburetor mixing there 
with the carburetor gas. The back blast 
in this set passes through the carburetor 
and out the usual stack. 

Gas made in both sets was a good sub- 
stitute for natural gas in most appli- 
ances, smoked somewhat unless turned 
down in open flame (yellow flame) 
heaters adjusted for natural gas at same 
pressure. 

* * * * 


The production of 710 B.T.U., 0.68 
sp. gr. water gas with Texas Reduced 
Crude was accomplished under the 
conditions below: 


Equipment and Size 


Generator—9’ 0” internal diameter x 


17’ 6” high. 

Carburetor—8’ 6” internal diameter x 
17’ 6” high. 

Superheater—®’ 6” internal diameter x 
23’ 3” high. 

Steere Backrun, empty carburetor 
heavy oil equipment with two 


sprays, one in generator, one in 


carburetor. 2%” checkering in 
superheater. 
Operating Data 
Number of days operation... 20 
Number oi hours per day..... 22 
Percent oil in generator..... 60 
Percent oil in carburetor.... 40 
Percent oil in superheater... None 
Percent Reformed........... 15 


(to maintain specific 

gravity of gas at .68) 

Operating temperatures—1450° F. 
Bottom of Superheater. 

Type of oil used—Texas reduced 
crude, 5.1% coke, viscosity—17 
sec. S. F. at 122° F. Sulphur 2.1%. 

Specific Gravity—22.8 A.P.I. 
Distillation—320-400— 6.1% 
400-500—17.8% 
500-600—52.3% 
600-700—16.3% 
Laboratory cracking test—Maxi- 
mum yield 109,500 B.t.u./Gal. 
Generator fuel—100% coke. 
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coke — By-product 
9-10% ash. 

Generator Fuel/M.c.f.—18.9 Ibs. 

Oil/M.c.f.—6.09 gals. 

B.t.u. Finished Gas—average 710 B.t.u. 

Specific Gravity Finished Gas—.68. 

H:S in Crude Gas—310 gr./100 c.f. 


Type of oven, 


Make per set day—3300 M.c.f. (in- 
cludes cleaning time). 
Viscosity of tar—210 sec. Engler 100° 
ce. at 80°C. 
Free Carbon—5.4%. 
Distillation—0-200° C.— 1.7% 
0-300° C.—27.1% 


camcaneall ipsinenins 


Wear Resisting Materials and Coke 
Handling Equipment 


‘Tue Report of The Carbonization 

and Coke Committee, F. J. Pfluke, 
Chairman, in part contained the fol- 
lowing data and information on wear 
resisting materials and coke handling 
equipment, the same being con- 
tributed by Chas. R. Locke. 

The chief application of abrasion 
resisting material lies in its use in 
crushing equipment, screens, chutes 
and other parts of the plant which 
are subjected to the very abrasive ac- 
tion of moving coke. 

Under this heading comes the use 
of hard cast iron, nickel chromium 
irons, such as, Strenes Metal and 
Super Manga, Manganese Steels, 
Stellite, Stoodite and Tungsten Car- 
bide applications, brick, tile and rub- 
ber. 

Hard cast iron of the mottled type 
with an average Brinnell hardness of 
350-450 has been used in one plant 
for grizzly discs and chute liners for 
some time and has given good re- 
sults at a comparatively iow cost. 
Grizzly discs made of this material 
will usually screen between 50,000 
and 60,000 tons of coke before show- 
ing 10% oversize in the coke passing 
through the grizzly. 


Special Cast Irons Suggested 


The use of special cast irons usu- 
ally carrying an appreciable percent- 
age of nickel and chromium are 
recommended by the manufacturers 
for this service. These special ma- 
terials usually cost three to four 
times as much as the hard iron and 
hence, to be economical must deliver 
proportional service. Location of the 
plant in reference to the shipping 
point of the special iron is an impor- 
tant factor as to freight rates on the 
finished. material, on the scrap re- 
turned, and the speed with which re- 
placement may be obtained either for 
maintenance or new construction. 

Coke crusher segments are usually 
constructed of cast iron of special 
analysis or of special manganese 
steel. One of the most important 


characteristics of a metal in this serv- 





ice is its ability to withstand shock. 
With this in mind the more expensive 
manganese steel is probably the safer. 
Recommendations have been made 
that the edges of coke crusher seg- 
ments be tipped with Stellite but no 
experience with the use of Stellite in 
this service was reported. 

Materials in use for screen cloth 
vary from the ordinary bright wire 
through piano wire to manganese 
steel. Each plant seems to have a 
particular material which works best 
in their set-up. Vibrating screens 
present a particularly difficult prob- 
lem in that breakage of the. cloth 
often results before the screen is 
worn out. 


Other Valuable Materials 


Other wear resisting materials 
which may be mentioned are rubber, 
which is widely used for lagging pul- 
leys exposed to abrasive action and 
sometimes for lining chutes, vitrified 
brick and tile which are in common 
use for chute lining, coke whart sur- 
facing and the like. 

Stellite, Stoodite and other hard 
facing materials are usually fur- 
nished in the form of welding rods 
and applied to the wear resisting sur- 
faces by either acetylene or electric 
welding. These rods are usually non- 
ferrous and composed of alloys of 
cobalt, tungsten and chromium. 
These materials while expensive 
often show an economy when applied 
to such parts as hammers for coal 
pulverizer, large sprocket teeth, ram 
shoes, carbon cutters, water cooled 
beams in water gas machines, or simi- 
lar services where great resistance to 
abrasion is required. Tungsten car- 
bide is also available in a form of 
welding rod and has been used by one 
operator with good results on barring 
tools. 

One class of materials which has 
not been touched on, as yet, is the use 
of refractory linings for oven stand- 
pipes, door linings, etc. Many plants 
in the last few years have replaced 
their cast iron standpipes with ones 
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composed of a welded steel shell 
lined with two or more inches of re- 
fractory material. Two general types 
of refractory are used; first, one 
which is plastic and must be rammed 
into the standpipe mold; and sec- 
ondly ; the type which can be mixed 
fluid enough to be poured as ordinary 
concrete. The substitution of these 
materials for the cast iron formerly 
used has greatly decreased the cost 
of standpipe maintenance. Recently 
the use of poured linings has been 
extended to the lining of oven doors. 
and in plants where door brick and 
brick laying labor are expensive large 
economies have resulted. Oven floors 
can be kept in tight condition by 
floating a thin layer of certain spe- 
cialized cements over the old bricks 
tather than by expensive replace- 
ment of the floor brick. 


Corrosion Resisting Materials 


Under this heading comes the use 
of materials which are used in order 
to procure longer life of operating 
apparatus at a lower cost. A large 
number of materials are recom- 
mended for use in different applica- 
tions in combating corrosion but only 
a few can be touched on in this sum- 
mary. 

A particular problem of gas plants 
is the corrosion of the sheet metal 
used in covering conveyor galleries 
and buildings. Substitution of alloy 
or wrought iron sheets itor the 
straight black, or galvanized, iron ma- 


- terial shows in most cases a saving 


particularly where sheeting labor is 
expensive. Better protection can be 
secured by use of the pressed or 
moulded sheeting material such as 
transite, where first cost and weight 
are of minor importance. One im- 
portant factor in the protection of 
steel work is the corrosion that oc- 
curs at points where it is impossible 
to inspect unless the sheeting is re- 
moved. This point should not be 
overlooked when using long-lived 
sheeting material. . 

In by-product coke plants using re- 
circulated water for quenching coke 
a rapid corrosion of seal rings and 
pump shafts takes place. The use 
of stainless steel, or stainless steel 
sleeves, increases the life of these 
parts many fold. Also shafts and 
rings of this type give exceptional 
service in handling hot ammonia 
liquor and tar. 

One operator reports that the use 
of a nickel copper alloy for the im- 
peller of a quenching pump has in- 
creased the life of these impellers 
from six to eight weeks to more than 
two years. 

A particular adaption of stainless 
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steel pipe was noted at one plant. It 
was necessary to insert a bent %4 inch 
pipe through the standpipe into the 
stream of hot high sulphur gas com- 
ing from the oven. This pipe was used 
in blowing high pressure steam up 
through the standpipe in order to re- 
move carbon deposits from the oven. 
Such a pipe made of mild steel lasted 
on the average of forty-eight to 
seventy-two hours while the stainless 
steel increased the life to approxi- 
mately sixty to ninety days. One 
plant reports a great saving by the 
use of stainless steel for bushings 
and racks on salt cutters and in weld- 
ing a plate of stainless steel on the 
cast steel bottoms of the dryer bas- 
kets. 


Several plants have been troubled 
by the carry-over of acid fog from 
the saturator to such an extent that 
valves and piping directly after the 
saturator were corroded to the danger 
point in a comparatively short time, 
necessitating costly and dangerous 
shut downs. Substitution of the cast 
iron pipe with lead lined steel pipe as 
far as the first drip pot takes care 
of the pipe corrosion problem while 
the use of bronze seats and discs is 
recommended for the valves. 


Recently a new method of protec- 
tion of metals from corrosion has 
been developed and although no spe- 
cific information of its use in gas 
plants is available, it seems quite 
promising for certain applications. 
This is the spraying of many of the 
commercial metals on the surface to 
be protected. The process consists of 
atomizing the molten metal and 
spraying it on the sand blasted sur- 
face of the material to be protected. 
The range of materials is wide and 
it is possible to coat a casting with 
any metal from zinc to the stainless 
steels. 


Coke Chute Design 


Discussion of this subject depends 
upon the controversy as to whether 
it is better to handle the coke roughly 
throughout the handling system and 
so minimize further breakage for the 
customer or to handle the coke care- 
fully. throughout the coke handling 
and have a certain amount of break- 
age take place in the car or boat. 
Most operators, I believe, hold to the 
latter opinion. 


To that end various schemes have 
been worked out to minimize break- 
age such as, installing spirals at cor- 
ner turns to eliminate straight drops, 
altering the slope of chutes, installing 
baffles to retard the flow of coke, and 
other changes which will distribute 
the coke more uniformly to crushers 





and screens. Some operators prefer 
a chute of. U.shaped cross section to 
a straight chute flanked by skirt 
boards at points where the chute de- 
livers coke to a conveyor belt. 


One plant uses a novel method to 
transfer in that the first belt dis- 
charges on to a shelf which fills up 
with coke to its angle of repose and 
feeds the next belt. Here the wear 
is coke on coke, plus a more even 
feeding of the second belt. In cer- 
tain locations a modification of this 
shelf or box is being used to elimi- 
nate flapper or by-pass gates. This 
is accomplished by having hinged 
sides to this box and making the coke 
drop either direction—depending on 
which side is opened. 


Little new has developed regard- 
ing lowering and withdrawal chutes 
although some operators are coming 
to believe that the advantages secured 
by these chutes in lessening break- 
age are in some cases off set by high 
first cost and maintenance charges, 
reduced bin capacity, and the ac- 
cumulation of pockets of small coke 
and breeze which discharge at in- 
tervals causing complaints from 
buyers. 


Coke Screen Design 


While within the past few years 
several manufacturers have added 
vibrating coke screens to their line, in 
general these screens are not designed 
for coke plant service and have usu- 
ally developed: difficulties when 
placed in coke plant service. Re- 
finements in screen design are con- 
stantly being brought forward. One 
such is a design so that the eccen- 
tricity can be changed in about five 
minutes which is an additional re- 
finement to those possessed by many 
other screens in being able to adjust 
the angle of slope and also to run 
backward or forward. 


One make of screen is in operation 
in screening breeze in order to re- 
cover that portion over a 1/16 inch 
slot and is doing a satisfactory job 
on this very difficult material. 


One operator expresses himself 
as follows: 

“We believe that much of the dif- 
ficulty due to screens not obtaining 
expected efficiency may be due to a 
poor delivery to the screen or in- 
ability to set the screen at the most 
favorable angle because of improper 
design of the chutes delivering to it. 
In the future, wherever possible, we 
propose to provide, in the erection 
plans, for considerable flexibility in 
this respect so the exact screen angle 
and point of delivery may be estab- 
lished in the field. In some cases this 
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may be taken care of by an arrange- 
ment for raising or lowering the head 
pulley of a conveyor delivering to a 
screen or to a chute leading to the 
screen.” 


Another operator describes an ideal 
screen as one having the following 
characteristics : 


1. It should be rugged and one 
which routine maintenance will not 
put out of adjustment. 


2. It should have adjustable speed 
and stroke because for each speed 
there is a corresponding stroke to 
give maximum rate of screening. 


3. It should have a true circular 
motion throughout the entire screen- 
ing area. 

4. It should have variable angle 
adjustment. 


5. It should be so designed as to 
allow screen cloths to be changed 
simply and quickly. 

6. It should have a feeding device 
to insure even distribution across 
the width of the screen of the ma- 
terial being fed. 


Welding 


Very little definite information was 
obtained concerning the use of weld- 
ing in and about gas plants. How- 
ever, it is well known that the use of 
both electric and gas welding has 
come into wide application particu- 
larly in the building of tanks, pipe 
lines, patching collecting mains, 
—— up worn castings and the 
ike. 


Within the past few years the use 
of the “shielded arc” method of weld- 
ing has been widely used. The rod 
used in this process is coated with 
substances which permit of higher 
operating speed and the resulting 
weld is usually more ductile than 
that from uncoated rud. 


Chute Lining Material 


The most common material used is 
vitrified brick which gives excellent 
satisfaction and much longer life at 
lower cost than cast iron. One ad- 
vantage of a brick lined chute lies in 
the fact that replacement can be 
made of a portion of the brick with- 
out renewing the whole chute. Vitri- 
fied brick is widely used as surfac- 
ing for coke wharfs, replacing the 
cast iron plates which were formerly 
used for this work. 


In locations where it is impossible 
to hold brick, hard cast iron or some 
of the alloyed irons are used and 
give good service. 


Rubber has been used for chute 


lining but no information as to its 
cost or service is available. 
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Profitable 


Pointers 











WITH the various narratives of the 
previous issue in mind, it does not 
seem amiss to include in Profitable 
Pointers at this time-a short chroni- 
cle of selling activity. 

Gas merchandising did not go in 
for many of the spectacular stunts 
of today until some time along about 
1907. The fact is that selling up to 
this time in most all lines, and espe- 
cially in the home market, was more 
a matter of contacting and personal 
selling than anything else. In other 
words, every man was on his own. 


“5 Improvement>Com 





They called this advertising gas ranges 
years ago 


He either was a salesman or he was 
not. There were but few cooperative 
plans, and direct-by-mail -and news- 
paper advertising was not generally 
used and little appreciated save by 
the men in the metropolitan centers ; 
and even their budgets were limited 


as were their resources. In other 
words, the gas business was an en- 
gineering business, generally speak- 
ing, up until about this time—then 
many began to get ideas and to ex- 
ploit them, with the result that the 
industry became sales and advertis- 
ing conscious. 

On May 12th, 1905, “The Origi- 
nal Thirteen,” a group of commer- 
cial minded gas men, met and 
formed what was known as the Na- 
tional Commercial Gas Association 
for the purpose of promoting the 
sale of and exhibiting gas appliances 
and gas for domestic and commer- 
cial uses. 

The initial exhibition of gas appli- 
ances was held under the auspices of 
the Association during its conven- 
tion in 1907 and it was planned to 
hold the second exhibition at the 
New York convention in January, 
1908; however, this exhibit was 
postponed until the time of the Chi- 
cago convention in December of the 
same year. During the time the As- 
sociation was in existence exhibits 
were held in the major cities from 
Denver to Boston and down to At- 
lanta. 

It was not until about 
1903 that planned sales 
efforts were generally 
adopted by the gas in- 
dustry. Some of these 
early planned sales ef- 
forts were to sell gas 
lamps, space heaters, 
ranges and gas irons. 
The Strauss Brothers of 
Philadelphia were the 
promoters of gas irons 
and were very good mer- 
chandisers. Their ef- 
forts resulted in the sale 


Automatic gas water heaters 


ALWAYS READY 





| Distinctive 
| Bopper and Nicke! 





Here’s the way Baltimore advertised small 
appliances along about 1916 





Instant hot water at3a.m. 
by turning faucet 


While another, called the “Automatic 
Instantaneous Type,” heats an endless 


of gas irons by the hun- 
dreds in the smaller situ- 
ations and thousands in 
metropolitan areas. 

These pioneer plans 
consisted of the employ- 
ment of crews of sales- 
men who, with their 
wares under their arms 
or a descriptive cata- 
logue in the case of gas 
ranges, combed the dis- 
tribution lines for buy- 
ers. 


bring comfort, convenience 


The nearest hot water faucet is al- 
ways a source of refreshing comfort— 
with an automatic gas water heater in 
your home. 

It supplies plentiful hot water any 
time. All you do is turn a hot water 
tap for a cup-full or gallons of steaming 
water. And with this wonderful serv- 
ice, two-cents worth of gas heats 10 


gallons of water—which is plenty for 
a bath. 


Two kinds of automatic heaters 


stream of water at the turn of a faucet. 
No boiler needed here, for the water 
heats as it flows through hot coils. 


For further advice— 
Fill out and mail the following to 


the local office of Pacific Gas and Elec- 
tric Company: 





Gentlemen: 
Please give me, without fur 
ther advice on Automatic 











Name 
There is one type of heater called 2 
the “Automatic Storage System.” It cane 
keeps @ supply of steaming hot water seen 
in the boiler — always ready for use. 
Paciric GAs AND ELECTRIC COMPANY 
PSG2ZE 
a menage 


How they advertised out on the coast in 1928 
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These men were usually given a cou- 
ple of days’ training prior to the 
opening of the drive which was in- 
troduced by large, black advertise- 


_American 


about 1920 plan-men entered the 
picture via, the advertising depart- 
ments of the manufacturer and the 
Gas Association. These 
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end you'll chways have constant, lowsom>- 
perature refrigeration. with plemty of ice. 


water, and are lew in price. 
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NO ONE 


THE morning’s the time for a bath. Gentle 
warm water to help the soap do its work, then 
a quick cold splash to wake every sleepy nerve 
Band muscle to a new day's work and play. 

But who wants to crawl out of bed early, start 
heating the water for the morning baths, and 
then go back to bed again? Nobody, of course. 
Which is why automatic gas water heaters were 
invented, 20 you can lie abed until the very 
moment when you should hop inte tub or 
shower or start your morning shave. 

The cost of operating one of these ingenious 
gas water heaters is remarkably small. They use 
just enough gas to keep the water et the right 
temperature, no more and a0 less — real econ- 
omy! They do away with all work, dust, dirt, 
smoke and smell. They give you hot water at 
any instant of the day or aight, at the turn 
of a faueet. " 

All modern gas appliances are automatic 
and are easy to buy, inexpensive to use, They 
make possible the modera kitchen, whose fuel 
is gas. Visit the nearest gas office and get all 
the facts about gas and what it will do Yde-you. 





NEED GET UP AT 6 TO 


HEAT WATER FOR 7 O'CLOCK RISERS 


men were of the 
“New Era School” 
and their plans were, 
to say the least, very 


comprehensive al- 
though sometimes 
hard, particularly 


for the smaller com- 
panies, to carry out. 
However, I say 
without hesitation 
that they all have 
been valuable stim- 
ulants for the indus- 
try and all of them, 
taken as a whole, 
were well worth 
while. 

To name and de- 
tail all of these plans 
would require vol- 
umes so I will but 
name a few of those 
that I remember and 
which I have seen 
successfully oper- 
ated. In the gas 
range field we find: 
1923 — Old range 
contests, free cooking 
sets and other items 
with each range pur- 
chase, and church 
contests where group 
demonstrations de- 
veloped _ prospects. 
1924—Cost of cook- 





‘ 


THE GAS 
O F 


ments in newspapers. Their compen- 
sation was based on unit sales. At 
about this same time various plans 
of compensation were being devised 
by gas men and, while all kinds of 
schemes were tried, then as now 
there was no one plan which satisfied 
everyone, particularly the salesmen. 
One plan used along in 1916-1917 
that promised much was known as 
the U. G. I. point system. This plan 
compensated the salesmen for gas 
load. As it is recalled, a rate of Llc 
per point was paid. A point con- 
sisted of 1000 cubic foot annual ca- 
pacity of the appliance and was paid 
for the sale of any and all gas burn- 
ing appliances. 

From 1900 on, plans developed 
rapidly : the words, “contests,” “quo- 
tas,” “bogies,” “hazards,” became 
commonplace in the vocabulary of 
the commercial gas man. Along 





COMPANIES 
GREATER BOSTON 


Advertising goes natural and sensible—here is the way the 
gas man tunes wto the times today 


ing contests. 1925— 
Auction plans. 1926 
Better kitchens 
sales and “the 4 in 1 
plan” to modernize 
kitchens, b roiling 
week, kitchen happi- 
ness sales, color in the kitchen activ- 
ities. 1927—Word finding contests, 
Friday, the 13th sales; then there 
were old stove allowance sales and 
others that we are all familiar with. 

Gas water heater manufacturers 
also offered splendid plans, such as 
the joy campaign, “the 10 to 1 plan” 
where all employees and all local 
plumbers and heating engineers were 
enlisted to promote the sales of au- 
tomatic hot water service. We also 
find in this field the “empty holder 
contest,” “the round-up” of furnace 
coils and others. In the house heat- 
ing field, we find equally as good 
plans and sales promotion helps. 
The same is true of the gas refrig- 
eration field. 





GAS men who are anxious to 
secure prospects for home heating 
jobs may get an idea from the cam- 
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paigns being conducted by the Wil- 
liams Oil-O-Matic Heating Corpora- 
tion. This company advertises that 
a “Full size furnace Coal Shovel” 
will be given FREE to home owners 
signing and bringing in a coupon 
contained in their advertisements. 
The shovels are then given to sales- 
men for delivery. Naturally the 
men making the delivery are 
schooled to secure an interview with 
the home owners and to get over 
some very effective sales talk regard- 
ing the economy, the cleanliness and 
other advantages of oil heat in com- 
parison with the crude hand method 
of firing and furnace tending. 


“FREE Recipes is a sign that 
draws folks,” said the home service 
girl in a mid-western gas company. 
“Every time we put out a bunch of 
recipes with a card saying, “Free or 
Take One,” I am kept pretty busy 
showing women our new ranges. To 
my way of thinking this is one of 
the best drawing cards we can have 
in our store and, while I do not 
think we should have these “free 
recipes” at all times, I am of the 
opinion that we would do well to 
have them out on what are usually 
the dull days of each month, the days 
following the final discount days in 
our case.” That’s an idea that is 


well worth trying out. Build up spe- 
cial attractions for dull days. 





THE St. Louis County Gas Com- 
pany, Webster Groves, Mo., is firm- 
ly convinced that the time to start 
to plug for gas home heating busi- 
ness is at the time the housewife has 
to hustle down to the basement and 
“build a little fire to take the chill 
off” and when the master breathes 
a sigh of relief that there will be no 
more coal heaving, irregular house 
temperatures and no more ashes to 
haul out. In short, this company, 
through past experiences, has come 
to the conclusion that early spring 
and early fall are the periods of the 
year to advertise gas home heating 
most generously. Each of their ad- 
vertisements is localized, etc. to the 
extent of picturing the home of an 
actual consumer. 
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Gas Revenues Increase 
7 Per Cent In March 


EVENUES of the manufac- 

tured and natural gas industry 
aggregated $68,565,400 in March, 
1934, as compared with $63,926,700 
in March, 1933, an increase of 7.3 
per cent. 

The manufactured gas industry re- 
ported revenues of $34,480,700 for 
the month, an increase of 4.3 per cent 
over the corresponding month a year 
ago, while revenues of the natural 
gas industry totaled $34,084,700 or 
10.5 per cent more than for March, 
1933. 

Sales of manufactured gas report- 
ed for March amounted to 33,841,- 
300,000 cubic feet, an increase of 12.7 
per cent. Natural gas sales for the 
month were 92,177,000,000 cubic 
feet, an increase of 20.4 per cent. 

Sales of manufactured gas for do- 
mestic uses were practically un- 
changed in March from the preced- 
ing year. Sales to industrial-com- 
mercial users however registered a 
distinct upturn, manufactured gas 
companies reporting an increase of 
more than 32 per cent in this class 
of business, while for the natural gas 
companies the gain was over 27 per 
cent. 

Even larger gains were reported by 
the manufactured gas companies in 
sales of gas for house-heating pur- 
poses, which increased more than 55 
per cent from the March, 1933, fig- 
ure. 


For the three months ending 
March 31st manufactured and 
natural gas revenues aggregated 


$207,556,000, an increase of 3 per 
cent over the first quarter of 1933. 
Revenues from domestic customers 
were unchanged for the first quar- 
ter. Revenues from industrial and 
commercial users however increased 
nearly 14 per cent over the first three 
months of 1933.—Paul Ryan, A.G. A. 
Statistician. 


—_—_—_ ___— 


Carbon Black Sales 
in 1933 


LIMINARY annual figures 
recently issued-by U. S. Bureau 
of mines show that the production of 
carbon black in 1933 amounted to 
269,325,000 pounds. This was 26.- 
625,000 pounds, or 11 per cent, over 
the 1932 figure. ; 
Total sales, amounting to 374,644,- 
000 pounds in 1933, were far in ex- 


cess of the previous high record es- 
tablished in 1929 and were 43 per 
cent over the 1932 figures. Of the 
total sales, 222,358,000 pounds (59 
per cent) represent domestic de- 
liveries and 152,286,000 pounds (41 
per cent) represented exports. Do- 
mestic sales were 38 per cent above 
those in 1932, while exports were 52 
per cent higher than in 1932. 

Of the total domestic deliveries 
191,358,000 pounds, or 89 per cent, 
were consigned to rubber companies. 
This compares. with 81 per cent in 
1932, showing that the rubber indus- 
try is more than maintaining its 
place as a consumer of carbon black. 
Sales to ink companies showed a slight 
increase in quantity, but amounted to 
cnly 8 per cent of the total domestic 
sales, compared with 11 per cent in 
1932. Sales to paint companies de- 
creased slightly but sales for miscel- 
laneous purposes increased 21 per 
cent. 

In general, all foreign customers 
increased their purchases.of carbon 
black in 1933, in some cases the gains 
amounting to more than 100 per cent. 
The United Kingdom, France and 
Germany, in the order named, con- 
tinued to be the chief customers. De- 
cember was easily the leading month 
for exports as the foreign buyers 
anticipated the higher prices which 
become effective early in 1934. 

The carbon black industry has 
moved steadily westward for a num- 
ber of years, but the center of pro- 
duction took a step eastward in 1933 
when Louisiana showed the largest 
increase of any of the major produc- 
ing districts. Although the Texas 
Panhandle increased production only 
7 per cent over 1932, it produced 
190,356,000 pounds, or 71 per cent, 
of the total output for 1933. The 
average value of carbon black at the 
plants, which has declined steadily 
since 1928, showed a slight gain in 
1933, being 2.77 cents per pound, 
compared with 2.75 cents in 1932. 
The total value at the plants of car- 
bon black produced in 1933 was $7,- 
449,000. This compares with $6,664,- 
000 in 1932. 

The average yield of carbon black 
remained unchanged in 1933, being 
1.44 pounds per thousand cubic feet 
of natural gas burned. Carbon black 
producers reported a consumption of 
186,781,000,000 cubic feet of natural 
gas in 1933; this was equivalent to 
about 12 per cent of the total con- 
sumption of natural gas in that year. 

Stocks held by producers continued 
to decline, being 151,993,000 pounds 
at the end of 1933. This was 106,- 
005,000 pounds, or 41 per cent, less 
than the amount held in storage at the 
beginning of the year. It is probable 
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that this drop in stocks was partly 
due to speculative buying, stimulated 
by the prediction of higher prices in 
1934. 

The carbon black code was ap- 
proved by the Administrator for In- 
dustrial Recovery, February 8, 1934. 
In brief, it stipulates minimum hours 
and wages for labor, provides for 
regulation of production consistent 
with demand, provides control of 
plant capacity and contains provisions 
for preventing violent fluctuations in 
prices. 


—_—_+J-+—____ 


The Utilities and National 
Conditions 


We Americans have always prided 
curselves on our pioneer spirit and 
our love of adventure. Both quali- 
ties are likely to be amply exercised 
in working out the answers to these 
questions. At any rate, there has 
been a general disposition on the 
part of our people to accord whole- 
hearted support to the government's 
recovery program, in the hope that 
it may lead us out of the valley of 
depression. 

What part are the utilities taking 
in this program? Responding to the 
urgent solicitation of the govern- 
ment, the gas, electric and steam 
utilities—though their situation is 
quite different from that of other in- 
dustries—gave and are giving the 
fullest measure of cooperation to the 
National Recovery Program, and 
this despite the fact that they have 
been singled out for oppressive and 
discriminatory taxation, for peculiar 
and burdensome impositions, and for 
other grossly unfair treatment. 

The utilities are obliged, as a mat- 
ter of self-preservation, to take such 
measures as are available to them for 
the protection of the interests of 
their investors, their employees, and, 
in the long run, their consumers, who 
would suffer from impaired service 
if the companies were deprived of 
essential revenues. 

Nevertheless as I have said, the 
utilities, like good citizens and loyal 
Americans, are supporting the recov- 
ery program, contributing their full 
share, and more, to the government’s 
plan for the restoration of prosper- 
ity. 

Gas and electricity are the small- 
est items in the family budget, yet 
they are the most potent in rendering 
an indispensable service. These are 
fundamental truths which emerge 
when the heat and smoke of contro- 
versy are cleared away.— Geo. B. Cor- 


telyou before Annual Meeting, Quarter 
Century Club, Consolidated Gas Co. of 
New York. 
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Seventy-Fifth Anniversary Number 
Wins Approval of Gas _ Industry 


A few of many comments received 


My Heartiest congratulations 
upon the 75th Anniversary Num- 
ber of the American Gas Journal. 
This edition deserves a place in 
the library of every gas company 
and every gas man. It is valu- 
able for its exceedingly interest- 
ing historical material, for its 
summary of present day condi- 
tions, and for its confident note 
as to the future. 

In addition, the Anniversary 
Number is most excellent from 
the editorial and typographical 
features and is a credit to the 
industry. 

Alexander Forward, 

Managing Director, 

American Gas Association. 
 —— 


I want to congratulate you and 
Mr. Riley and the rest of your 
staff for the splendid number of 
the American Gas Journal cele- 
brating your 75th Anniversary. 





This number I am sure, will be ~ 


used as a reference book of the 
history of the Industry for many 
years to come. 

Not only is the special matter 
well put together, but the form 
and typography are splendid. 
You deserve a great deal of 
credit. 

N. Henry Gellert, President, 

National Public Utilities Corp., 

Phila., Pa. 
Biaiinae 


I should like to take this op- 
portunity to congratulate you up- 
on the very excellent manner in 
which you handled your 75th An- 
niversary of the magazine. This 
contains some very interesting 
facts in regard to the history of 
the gas business. 


E. M. Tharp, Vice President, 
The Ohio Fuel Gas Company, 
Columbus, Ohio. 
2 Si healimettibent 


I would like to offer to you 
and your Associates my compli- 
ments and congratulations on the 
very excellent appearance of your 
75th Anniversary Number of the 
American Gas Journal. 





Its appearance is most attrac- 
tive and from what little I have 
been able to read so far of the 
editorial matter, it is highly in- 
teresting and in fact instructive. 
It shows great care in its make- 
up and should certainly be well 
received by the Gas Industry. 


T. H. Clark, Oxide Dept., 
E. J. Lavino and Company, 
Philadelphia, Pa. 
pment cimmiets 


Permit me to extend to you 
and your associates my sincere 
congratulations not only upon the 
conclusion of seventy-five years 
of service to the gas industry, 
which is a notable thing in it- 
self, but more particularly at this 
time on the completeness, attrac- 
tiveness and real reader interest 
of your Anniversary Number. It 
is a splendid edition in every par- 
ticular, immensely intriguing to 
anyone interested in the gas in- 
dustry and its progress, as well 
as those not directly associated 
with the business. 


I. M. Tuteur, 
McJunkin Advertising Co., 
Chicago, IIl. 
ee ene 


Have received your 75th Anni- 
versary number of the American 
Gas Journal and think that the 
growth of the industry has been 
covered in a very comprehensi- 
ble manner. 


Wm. A. Dunkley, 

Superintendent, 

Memphis Power & Light Co., 
Memphis, Tenn. 


a te 


I have gone over the Journal 
very thoroughly and have also 
asked one or two of the mem- 
bers of our staff to look it over. 
All of us agree that you are to 
be complimented upon the well 
organized material you have pre- 
sented. 


N. C. Miller, Director, 
University Extension Div., 
Rutgers University. 


I have read much of the 75th 
Anniversary Number of your 
Journal, and wish to express to 
you that the completeness with 
which you have edited the same 
deserves more than a mere ex- 
pression. 

F. J. Peissner, 
Supt. Fitting Dept., 
Consolidated Gas Elec. Lt. 
& Pr. Co., 
Baltimore, Md. 
a ane 

The copy of the 75th Anniver- 
sary edition of American Gas 
Journal has come to our atten- 
tion, and on behalf of myself and 
my associates on Natural Gas 
magazine, I want to compliment 
you and the staff of the Journal 
upon the attractive edition which 
you have issued. 

It is replete with most inter- 
esting historical data of the in- 
dustry attractively illustrated and 
most appropriately supported 
with a liberal advertising patron- 
age. 

H. J. Hoover, Editor, 
Natural Gas, 
Cincinnati, Ohio. 


This morning I received a copy 
of the 75th Anniversary number 
of the American Gas Journal and 
have looked through it with much 
interest and pleasure and beg 
leave to compliment you upon the 
—so it seems to me—gigantic 
work in getting out that num- 
ber. My first subscription was 
in 1872. 

Frederic Egner, 
Washington, D. C. 
Sa eee 

Allow me to extend my sincere 
congratulations on the anniver- 
sary issue of the American Gas 
Journal. I am very anxious to 
take it home and peruse it at 
length, and I am sure it will be 
received with the same enthu- 
siasm by members of the in- 
dustry. 


Jessie McQueen, 


Home Service Counsellor, 
American Gas Association. 
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EQUIPMENT NEWS 








A New Product 


In a catalogue just published, the 
American Lava Corporation of Chat- 
tanooga, Tennessee, announces its thir- 
ty-fourth year in the manufacture of 
heat proof equipment. 

Lava parts were first made for the 
gas industry when illuminating gas was 
burned with a broad flat flame through 
a Lava tip. This material was used in 
tips because it was non-corroding and 
would not clog up. It is used today for 


Lava Burner 
Disc 





the very same reason in pilot tips, in- 
dustrial burner tips and other gas ac- 
cessories. Lava parts are made from 
a natural stone and turned to shape 
like wood or metal. 

The need for a product with much 
of the same characteristics as Lava which 
could be manufactured cheaply in large 
quantities by means of dies has re- 
sulted in the development of a new syn- 
thetic product which is called Alsimag. 
The burner disc illustrated herewith is 
a typical example of what can be done 
with the new material. Formerly this 
part was first turned from the natural 
stone, cut to size and then each hole 
was drilled separately. Now it is 
formed in a single high speed opera- 
tion from Alsimag. 

A copy of catalogue may be had on 
request. 


a en 


Company Reports 
Sales Increase 


A. B. Anderson, Manager of the 
Paint Division of Aluminum Industries, 
Inc., Cincinnati, Ohio, manufacturers of 
Permite Products, reports sales of Per- 
mite Aluminum Paint during April as 25 
percent in excess of any previous month 
since the Division was established. In- 
dications that the volume for May will 
top that of last month already are ap- 
parent. 

Attributing this marked increase in 
sales, chiefly to the Permite Advertis- 
ing Campaign recently inaugurated, 
Anderson said, “Our advertising has de- 
veloped a market among industries that 
have been waiting for a heat resisting 
and non-corrosive product to fit. every 
industrial need. Results have con- 
vinced us that our product is rapidly 
gaining recognition among those indus- 
trial users who require the ultimate in 
Aluminum Paint.” ; 

It is reported that the Permite Paint 
Division has been working on a 16-hour 
a day schedule since April 1st. 








New Janitrol Conversion Burner 


Surface Combustion Corp., Toledo, 
O., announce a new Conversion burner. 
It has long been known that one of 
the strongest of all sales appeals is 
beauty. Now beauty comes to the con- 
version burner. A product can contain 
no more valuable merchandising asset. 
It helps to create desire, to establish 
preference, to reach decision. 

By combining several parts of the 
control mechanism into one assembly, 
housed inside the front end of the sec- 
ondary air duct; by improving the ap- 
pearance of this air duct and by add- 
ing an electrical pilot lighting device, 
this company has lifted its conversion 
burner from the category of a compli- 
cated appearing piece of machinery to 
a par with the other modern gas appli- 
ances being shown today in the displays 
of retail outlets. 

To the average person, without me- 
chanical inquisitivenes, the reaction to 
a burner on display has been something 
akin to that which results from a tech- 
nical description of the four-cycle internal 
combustion engine. His attention centers 
on some alluring appliance such as the me- 
chanical refrigerator. It matters little to 
him that a knowledge of its operating 
principles is vastly more intricate than 
that of a conversion burner, for he sel- 
dom sees the wheels go ’round. Real- 
izing that the attraction of the prospec- 
tive buyer’s attention is the first step 
toward a sale, this manufacturer is mak- 
ing a strong bid for his share of the 
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interest manifested in the many other 
appliances on display. 

Fundamentally, the layman’s concep- 
tion of a gas burning device is the 
kitchen stove and when it appears any 
more involved than just that he is prone 
to regard it with qualms. While the 
usual conversion burner is vastly less 
complex than the automobile, he won- 
ders how long it will function properly 
and what will happen if it doesn’t. By 
concealing the operating parts, he prob- 
ably will not worry much about some- 
thing he cannot see. Concealment of 
the control assembly not only serves to 
enhance the appearance of the unit, but 
also protects these parts from dirt and 
dust and eliminates disturbing of the 
adjustments either through carelessness 
or tampering. 

To obviate the necessity for an open 
flame to light the pilot, the manufac- 
turer has installed an electrical lighter 
on the new JANITROL. Finger-tip 
control, through a single cock on the 
front end of the unit, is provided. By 
turning this cock from OFF to ON, 
the gas supply to the pilot is opened. 
A short forward thrust on the cock 
handle, while in the ON position, opens 
the gas supply to a small lighter which 
is ignited by a coil simultaneously 
heated by electricity. The lighter, in 
turn, ignites the pilot. Releasing the 
handle of the cock extinguishes the 
lighter and cuts off the current. As a 
safety precaution, a small two-way 
toggle switch cuts out the lighter cir- 
cuit when the electrically controlled 
main gas valve is in operation and vice- 
versa. 

Another feature is the reduction of 
noise accompanying both the ignition 
and extinguishing of the burners. This 
has been achieved hy redesigning the 
burner heads. 





Surface Combustion Corp. New Conversion Burner 
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Hays Portable Gas Calorimeter 


The Hays Corporation, Michigan 
City, Mich., recently issued a Bulletin 
describing their new Hays Portable 


Gas Calorimeter. It contains an explo- 
sion burette of approximately 100 cubic 
centimeters capacity, having an etched 
scale with a division line for each tenth 
of a cc. The upper end of the ex- 
plosion burette carries a three-way cock 
through which gas and air are admit- 
ted. At the lower end there is a shut- 
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off cock. The burette is equipped witn 
platinum electrodes which serve to ex- 
plode the gas mixtures and also for the 
electrolytic generation of oxy-hydro- 
gen. 

The burette is surrounded by the 
jacket and the space between is filled 
with a calorimetric liquid. A_ ther- 
mometer-like capillary tube with open 
end is connected to the jacket of calori- 
metric liquid. 

The regulating device furnishes a 
convenient means of establishing a zero 
reading in the capillary tube before a 
gas sample is exploded. The explosion 
heat absorbed by the calorimetric liquid 
in the jacket causes an expansion and 
a rise in level in the capillary tube 
which has a scale graduated in milli- 
meters. 

Only a small sample of gas, from 5 
to 25 cubic centimeters, is required for 
the determination of heating value. The 
measured gas sample is mixed with air 
and exploded in the calibrated burette. 
The heat produced by the mild explo- 
sion is absorbed by a surrounding liquid 
which expands, giving a reading in a 
calibrated capillary tube. 

A copy of bulletin will be mailed on 
request. 


— 
New Gasket Type Drop Forged 
Pipe Coupling 


The Champion Positive Seal Pipe Coup- 
ling makes possible the joining of Straight 


Plain End Pipe without grooving, thread- 
ing, beveling or upsetting the ends, no 
extra finishing operation being necessary. 
Yet this coupling provides strength in ten- 
sion sufficient to meet all strains during 
assembly of pipe line and while the line 
is under pressure. 

Tension tests show an efficiency in ten- 
sion in excess of the strength of a thread 
and coupled joint. Couplings have been 
assembled on pipe and tested up to 4,000 
lbs. per square inch, proving that gasket 
used is an effective seal up to that pres- 
sure. 

Gasket is so designed as to provide a 
double which is equally effective 
against either pressure or vacuum. Two 
special reinforcements 180 degrees 
apart on the gasket, indicated by clip, pro- 
tects gasket from pinching action of the 
two halves of the coupling when being 
assembled on the pipe. 

Coupling consists of five distinct parts, 
viz: two half coupling sections which 
contain gripping devices, one gasket with 
metal protected and two bolts. 
Coupling sections are drop forged special 
grade steel; gripping rings are drop 
forged and heat treated and assembled 
into half coupling sections in such a man- 
ner as to become integral with coupling 
itself. 

With this coupling joints can be effected 
by unskilled labor at low cost; joints can 
be broken down and made up again any 
number of times without impairing effi- 
ciency of coupling and it can be reas- 
sembled on same pipe or new pipe with 
no inconvenience whatsoever. Designed 
and manufactured hy The Champion Ma- 
chine & Forging Company, Cleveland, 
Ohio. 


seal 


steel 


sections 
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Marsh Ther-Alti-Meter Combined 
Gauge and Thermometer Dial 
Type Construction 


The new and improved Marsh Ther- 
Alti-Meter in the dial type construction 
provides a means for convenient and ac- 
curate reading on the one instrument of 
hot water or low steam temperatures as 
well as pressures or feet of water. 

This instrument is especially applicable 
for use on hot water types of house heat- 
ing boilers of either the gravity or the 
pressure system type. Also on steam ap- 
paratus where low pressure steam and the 
temperature of the steam is to be shown, 
on piping and other similar applications. 

The instrument in standard construction 
is made up with dial reading from 80 to 
250 Deg. F., and with pressure reading 
from 0 to 3 Ib. pressure and with alti- 
tude reading from 0 to 70 height of 
water. An over-pressure feature prevents 
damage to the instrument should it be 
applied momentarily to more than the dial 
reading. Can be made up to special order 
for other temperature and pressure ranges 
when ordered in sufficient quantities. 

The instrument is constructed only in 
3%” dial size in drawn case and ring and 
is available in black all-over finish or in 
colors to match the apparatus, also with 
nickel plated, chrome plated or polished 
brass finish. 
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Standard with %” male I.P.S. connec- 
tion thread, either bottom connected or 
with lower back connection. 

This instrument as installed upon any 
type of apparatus where both tempera- 
ture and pressure or temperature and 
feet of water are to be shown contri- 
butes to improved operation and enhances 
the general appearance of the apparatus. 
The pointer and scale type of tempera- 
ture indication is a great improvement 
over the glass tube type of thermometer. 
This instrument being constructed with 
bourdon tube temperature indicating 
mechanism, all temperature readings are 
warranted to be absolutely accurate within 
commercial tolerances. 

This device is made by Jas. P. 
Corp., Chicago, III. 


Marsh 


——_>—____ 


Mercoid Powerstat Automatic 
Pilot Control 


The Mercoid Corporation, 4201 Bel- 
mont Ave., Chicago, Ill., have just is- 
sued a Bulletin illustrating and describ- 
ing the Mercoid Powerstat automatic 
gas pilot control. It offers positive 
automatic pilot protection for gas-burn- 
ing ovens, furnaces, boilers, space heat- 
ers, floor heaters, hair dryers, or any 
type of gas-burning appliance includ- 
ing gas ignited oil burners. 

The speed of action and uniformity 
of operation insure absolute protection 
at all times. From three to five sec- 
onds only are required to open or close 
the electric circuit. The operation is 














not affected by surrounding combus- 
tion chamber temperatures as the actu- 
ating unit is not a bi-metallic element. 

The Mercoid enclosed mercury con- 
tact switch, immune to oxidation, dirt 
or corrosion, remains permanently clean, 
thus insuring perfect electrical opera- 
tion. 

Available as an accessory of the 
Powerstat, and also separately for use 
on no-automatic pilots, is the pilotrol, 
which regulates the flow of gas to pilot 
at a definite pre-determined rate, re- 
gardless of any fluctuations, within the 
range of ordinary domestic pressure, 
thus insuring a uniform pilot flame. 

The Powerstat element offers power, 
speed and resistance to fatigue as it is 
of high heat resisting steel alloy and 
has no deterioration point within the 
limits of ordinary combustion chamber 
temperatures. Copy of both will be 


mailed on request. 
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THIS DOMESTIC HEATER SAVES GAS 
YET ENCOURAGES GAS CONSUMPTION 


NY gas company looking for 
sources of increased load will 


find an ally in the Kompak 
Gas Water Heaters for domestic use. 


With a Kompak in the basement, 
there is always hot water, enough for 
the whole family. The quick recovery 
feature of Kompak makes sure of that. 


Hot water... not luke warm water. 
Hot water... at a temperature of 
145° to 155°. Hot water ... and plenty 
of it—at low cost. 


With such ample quantities of hot 
water instantly and so economically 
available, the whole family will get 
the “hot water habit.” And the more 
hot water they use, the more gas 
they use. 


The Kompak is a triumph of expert 
engineering and of finest quality ma- 
terials; and the result of thirty years 
of progressive development. 


Expert engineering .. . the insulation 
of the Kompak is perfect. There is 
accurate automatic temperature con- 
trol. The burners and coils are scien- 
tifically arranged for maximum effi- 
ciency. There are patented safety 





features, used exclusively on Kompak. 


Finest quality materials ... all parts 





in contact with water are rust-proof. 
Being made of copper, brass or 
bronze, their long-life and depend- 
ability are assured. 


Kompak Domestic Water Heaters are 
made in four capacities, for every 
domestic requirement. Also suitable 
for commercial use in barber shops, 
beauty parlors, soda fountains, small 
office buildings, etc. 


Write today for new catalogue and 
full information about these and 
other American - Bosch Kompak Gas 
Water Heaters. 


Gas Appliance Division 


UNITED AMERICAN BOSCH CORP. 
SPRINGFIELD MASSACHUSETTS 
NEW YORK, CHICAGO, DETROIT, BOSTON, PITTSBURGH 
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The makers of American-Bosch products have 
always taken pride in creating, designing, build- 
ing and selling products superior to those com- 
monly in use. Proven leaders in their fields, they 
are built up to a high standard of quality and 
not down fo a price. 
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AUTOMATIC STORAGE 
GAS WATER HEATERS 
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A.S.T.M. Annual Meeting At 
Atlantic City, June 25-29 


The American Society for Testing 
Materials will hold its 37th Annual 
Meeting at Chalfonte-Haddon Hall, At- 
lantic City, June 25-29. Although the 
program has not been completed, sev- 
eral symposiums on such subjects as 
magnetic analysis, light alloys, sub- 
grade soils, and tinting strength of pig- 
ments are in prospect. 

One session may be devoted to a 
discussion on “Presentation of Data.” 
The customary Edgar Marburg lecture 
will be delivered this year by Dr. Shep- 
pard T. Powell, Consulting Mechanical 
Engineer, associated with Johns Hop- 
kins University, on water as an engi- 
neering and industrial material. 


atoppailibironins 
*Co-Getter Contest” 


Cash prizes for the first month of the 
nation-wide gas refrigeration sales 
campaign sponsored by the A.G.A. Re- 
frigeration Committee have just been 
awarded to six gas companies with 
eighteen companies receiving honorable 
mention for their high record of April 
installations of Electrolux refriger- 
ators, Ronald A. Malony, chairman of 
the Committee, announces from A.G.A. 
headquarters in the Graybar Building, 
New York City. 

The campaign which is popularly 
known among gas company sales execu- 
tives and salesmen as the “Go-Getter 
Contest” or the “blue vase contest” be- 
gan on April 1 and will continue 
through June. 

The April prizes were distributed as 
follows: Southern California Gas Com- 
pany, Los Angeles, H. E. Davidson, 
sales manager; Dallas Gas Company, 


Dallas, Texas, C. K. Patton, general” 


sales manager; Metropolitan Utilities 
District, Omaha, Nebraska, Frank Lan- 
ders, sales manager; The Tampa Gas 
Company, Tampa, Fla., H. S. Dossel, 
sales manager; Community Natural 
Gas Company, Eastland, Texas, F. V. 
Williams, manager; Municipal Gas 
Company, Hillsboro, Texas, Elder L. 
Buelow, manager. 

Mr. Malony stated: 

“The success of the campaign thus 
far is a further evidence of the growing 
public acceptance of the air-cooled 
Electrolux refrigerator, a fact which 
helps to account for the enthusiasm of 
the thousands of gas appliance salesmen 
throughout the country who are partic- 
ipating in the contest. 

“While the desire to win the cash 
prizes totalling $6,700, to be distributed 
at the conclusion of the campaign end- 
ing July 1, is an important factor, re- 
ports from the field show that all mem- 





bers of sales forces are conducting the 
campaign much as they would a sport- 
ing event and are concentrating their 
efforts on the winning of the trophy. 
This trophy is the blue vase which will 
be awarded to the six companies having 
the highest .final records in their re- 
spective divisions. 

“The Refrigeration Committee takes 
pleasure in announcing that the blue 
vases and the cash prizes will be pre- 
sented at the annual convention of the 
American Gas Association to be held in 
Atlantic City, New Jersey, during the 
week of October 27-November 1.” 

The eighteen companies who came 
close to winning the April cash prizes, 
thereby winning “honorable mention” 
are: 

Kings Appliance Corporation, Brook- 
lyn; Philadelphia Gas Works Company; 
Boston Consolidated Gas Company; 
New Haven Gas Light Company; 
Providence Gas Company; Minneapolis 
Gas Light Company; Birmingham, Ala- 
bama) Gas Company; Scranton-Spring 
Brook Water Service Company, Scran- 
ton, Pa.; Springfield (Massachusetts) 
Gas Light Company; Utah Gas and 
Coke Company, Salt Lake City; South- 
ern Cities Distributing Company, 
Shreveport, La.; Natural Gas Company, 
Inc., Monroe, La.; Tyler Gas Service 
Company, Tyler, Texas; Community 
Natural Gas Company, Pilot Point, 
Texas; United Gas Public Service 
Company, Marshall, Texas; United Gas 
Public Service Company, Huntsville, 
Texas; Broad River Power Company, 
Florence, S. C.; Ohio Fuel Gas Com- 
pany, Malta and McConnellsville, Ohio. 
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Gas Will Heat New Building of 
Montgomery Ward in Bartlesville 


Montgomery Ward & Company in the 
early Spring opened a new store in Bar- 
tlesville, Okla. 

The Bartlesville Gas & Electric Com- 
pany recently installed a three-inch gas 
service line to the new building. It will 
be heated with a No. 40 Basmor gas 
fired boiler with a rating of 4,430 square 
feet of steam radiation. Ceiling type 
radiators are used in the basement and 
concealed radiators on the other floors. 
The boiler is thermostatically controlled 
and fully automatic. Gas meters are 
conveniently located in a small room in 
the basement adjacent to the boiler 
room. Ward’s is an important part of 
the commercial life of Bartlesville. A 
permanent store force will be about 
sixty persons with an annual pay roll 
of over $50,000.00. The personnel em- 
ployed in the store is made up almost 
entirely from Bartlesville and im- 


mediate vicinity. 
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What Price Oxygen! 


Of interest to engineers concerned with 
the design of industrial gas furnaces is 
a recent finding by the A. G. A. Testing 
Laboratory that for a given input and 
installation, an increase in burner port 
area necessitates a corresponding increase 
in the amount of excess oxygen required 
for complete combustion. This is de- . 
scribed in the technical bulletin “Funda- 
mentals of Combustion Space Require- 
ments” issued by the Industrial Research 
Committee. 


—— 


Officers Elected 


The Midcontinent Oil & Gas As- 
sociation elected J. D. Corlett of Fort 
Worth, Tex., president; D. W. Harris. 
Shreveport, vice president for Louisiana 
and Arkansas; V. S. Welch, Artesia, 
New Mexico. 
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Chance of Finding Gas Deposits 
in Iowa Remote 


Expectations of finding natural gas in 
Iowa have been blasted by Dean George 
F. Kay, state geologist connected with 
the University of Iowa, following reports 
of natural gas discoveries near Des 
Moines. He said that the chances of dis- 
covering any deposit which might be de- 
veloped on a commercial scale are very 
remote. 

“In every case reported to me thus far, 
the gas was found to be contained in 
comparatively smalt pockets in sand and 
gravel above the solid rock,” he asserted. 
“These pockets of natural gas are formed 
by the distillation of organic material 
which settled during the glacial period.” 








INDUSTRIAL 
GAS BOILERS 


- ASME CODE 
TUBULAR & FLUELESS 


Sizes from one half to thirty 
horsepower. 100 Ib. boilers in 
stock. Higher pressures to order. 


Automatic Gas Controls 
Low Water Gas Cut-offs 


Boiler Feed Systems 


P. M. LATTNER MFG. COMPANY 
CEDAR RAPIDS, IOWA 
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SUPERIOR 


Gas Meters 
Provers 

Service Cleaners 
Diaphragms 
Repairs 








SUPERIOR 
METER CO. 


167-41st Street 
Brooklyn, N. Y. 
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10,000,000 CU. FT, CAPACITY” - 


PRESSURE GAAS HOLDERS PRESSURE 


PURIFIERS - TANKS - CONDENSERS 
STEEL PLATE CONSTRUCTION 


INTEGRITY GOOD WORKMANSHIP FAIR DEALING 


CRUSE-KEMPER CO. 


AMBLER,PA. 























Can be set to blow at 
any desired pressure 


ET the Ful- 

ton Lever 
Safety Valve at 
any pressure 
you desire, be- 
tween 10 and 
100 _ pounds, 
and when that 
pressure is 
reached the 
valve blows. 
Never sticks, 





Never fails. 
For low pres- 
sure distribu- 
tion, it is ad- 
visable to have 
a safety valve between the high pressure and the low 
pressure regulators. For pressures between 5 and 
100 pounds, the lever. type here shown—for pressures 
below 5 pounds, a C-F Deadweight Safety Valve is 
recommended. Fulton Safety Valves, regulators, and 
other C-F equipment for gas control are of superior 
design and workmanship. They have been used with 
satisfaction for 40 years. Full information on request. 


The Chaplin-Fulton Mfg. Co. 


28-40 Penn Avenue Pittsburgh, Pa. 


—_ 
Fulton Lever 


Safety Valve 
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Gas Industry Will Exhibit Again 
At 1934 World’s Fair 


“Gas for the home” will be the theme 
of the Gas Industry Exhibit at the 1934 
Chicago World’s Fair. Sponsored by 
the American Gas Association, with 
member gas companies and appliance 
manufacturers cooperating, the display 
will occupy the same space as used last 
year in the south wing of Home 
Planning Hall on Leif Erickson drive 
at 28th street. 

The Gas Industry Exhibit this year 
will be in an ideal location since it 
will be located immediately north of 
the north end of the already famous 
Ford building, the latter being one of 
the most striking and spectacular ex- 
hibits on the exposition grounds. 

Visitors to Home Planning Hall last 
year will recall the U-shaped wing in 
the south end of the building, starting 
with the reception hall near the en- 
trance. The reception hall, consider- 
ably changed over last year, will be 
arrayed in pleasant, cheerful colors 
and a delicious odor of baking will 
greet the visitors. Everyone will be 
invited to have a cookie made with 
gas. 
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Modern Melting In Newspaper 
Plants 


There is a pronounced trend in news- 
paper publishing plants toward the use of 
immersion gas burners for melting stere- 
otype and linotype metal, according to F. 
J. Rutledge, chairman of the American 
Gas Association Committee on Industrial 
Gas Research. The first installation of 
this kind, under the committee’s super- 
vision, five years ago, was made in the 
plant of the “New York World.” Installa- 
tions now being made are in newspaper 
plants ranging from the largest metropoli- 
tan dailies to country weeklies. In most 
instances they replace external firing—a 
relic of the methods used when coal was 
the fuel burned. 


—_+f———_ 


Rudolf M. Staud Elected to Serve 
Third Term as President of 
Porcelain Enamel Institute 


Rudolf W. Staud, assistant to the 
president of the Benjamin Electric Mfg. 
Co., Chicago, was elected to serve a 
third term as president of the Porcelain 
Enamel Institute at the fourth annual 
meeting of that organization at the 
Hotel Statler in Cleveland, May 16- 
17. The other officers, all re-elected, are 
#. E. Hodek, Jr., General Porcelain 
Enameling & Mfg. Co., Chicago, and 
Earle S. Smith, Toledo Porcelain Enamel 
Products Co., Toledo, O., Vice-president ; 
William Hogenson, Chicago Vitreous 
Enamel Product Co., Chicago, treasurer 
and George P. MacKnight, Chicago, 
secretary. 

Mr. Staud was also named chairman 
of the suppplementary code authority 
for the porcelain enameling manufac- 
turing industry, at a general meeting of 








Convention Calendar 


September 


1-4 International Gas Associa- 
tion, Zurich, Switzerland. 

11-13 Pacific Coast Gas Associa- 
tion, annual convention, 
Hotel Del Monte, Del 
Monte, Calif. Clifford John- 
stone, managing director. 


October __ 


Week of 29th—American Gas As- 
sociation Convention and 
Exhibition, Atlantic City, 
N. J. 











the industry, held in conjunction with 
the Institute meeting. Mr. Hogenson 
was elected treasurer of the code author- 
ity, and Mr. MacKnight was appointed 
executive secretary. In addition to 
the officers, the code authority will con- 
sist of: R. A. Weaver, Ferro Enamel 
Corp., Cleveland; Louis Ingram, In- 
gram-Richardson Mfg. Co. Beaver 
Falls, Pa.; Mr. Hodek, Edgar H. Weil, 
Vitreous Steel Products Co., Cleveland; 
Robert G. Calton Tennessee Enamel 
Mfg. Co., Nashville, Tenn.; George S. 
Blome, Baltimore Enamel & Novelty 
Co., Baltimore; Mr. Smith, E. L. 
Lasier Titanium Alloy Mfg. Co., Niag- 
ara Falls, N. Y. and H. H. Wineburgh, 
Texlite, Inc. Dallas. 


———_}———_ 


Gas Meter Repair Headquarters 
Established at Lynchburg 


Lynchburg, Va., has been made the 
central meter repair headquarters for 
gas companies in Bluefield, W. Va., 
Roanoke, Suffolk and Lynchburg, Va. 

A shop for the work has been opened 
in the gas company’s building at Lynch- 
burg and five additional men have been 
put to work. The shop will be under 
the supervision of T. M. Spencer, 
formerly of Philadelphia. 


—_+— 


The World’s Biggest Naval Air 
Base Is Gas Equipped 


The hangar for the air monster, U. 
S. S. Macon, dominates the 1,750-acre 
naval air base at Sunnyvale, 1,000 acres 
of which came to the government as 
the gift of communities around the San 
Francisco Bay, and 750 acres by pur- 
chase. This five million-dollar airship 
base is said to be the finest naval air 
depot of any country in the world with 
regard to buildings, equipment, and liv- 
ing quarters, well laid out grounds, 
lawns, trees, shrubs and general setting. 
The hangar is said to be the largest 
building in the world without pillars or 
columns. It measures 1,117 feet by 308 


feet over all and is 194 feet in height. 
Second in importance in this group of 
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buildings is a two-story plant for the 
storage and repurification of helium gas 
for the ZRS-5 (the Macon). 

The base layout also includes: A 
power plant, administration building, 
aerological station, gas cell storage and 
repair depot, warehouses and refrigera- 
tion building. Other departments in- 
clude a commissary, mess hall, cafeteria, 
laundry, garage and fire station, incin- 
eration plant, ammunition magazine, 
dispensary and hospital, in addition to 
a recreation building, residences and 
barracks for 500 officers and men. 

Gas is used at the. Naval Air Station 
at Sunnyvale for all heating and cook- 
ing purposes. Two 125 horsepower fire 
tube boilers generate steam for the ra- 
diation and hot water heating of the five 
industrial buildings, cafe and shops in 
the airship hangar. The _ industrial 
buildings are heated by cast-iron radia- 
tion. In the hangar cast-iron radiation 
is provided for the offices, and unit 
heaters are used in the various shop 
spaces. Hot water heating in the indus- 
trial buildings is of the coil-heated stor- 
age type with thermostatic regulation. 
Hot water for the hangar wash rooms is 
provided by direct mixing heaters. The 
booster pump to a central hot well in the 
boiler plant, thence to the boiler feed 
condensate is returned by gravity and 
water heater. 


—_j——_ 


Complete Hotel Kitchen Gas 
Installation Made by Bridgeton 
Gas Light Co. 


The Bridgeton Gas Light Co., Bridge- 
ton, N. J., recently made a complete 
installation of modern high-speed gas 
burning equipment in the Hotel Cum- 
berland, Bridgeton, N. J., replacing coal 
burning equipment. The installation in- 
cluded a four deck bake oven, a small 
range for special orders, a broiler de- 
signed for seafoods and steaks and 
a three unit section hotel range, nine 
feet long. All the equipment is oper- 
ated under oven heat control, and super 
insulated. A crew of nine men from the 
gas company went into the hotel kitchen 
at 8 P.M. on Saturday night and at 
6:30 A.M. Sunday all old equipment 
had been removed and new gas equip- 
ment installed, hooked up and ready for 
service. ra 


—_ **——_ 


Notice 


In March, 1934, issue of AMERICAN GAS 
JourNAL under the title, “Gas vs. Elec- 
tricity for Cooking,” reference is made to 
some tests conducted by the Good House- 
keeping Institute under the direction of 
Mrs. D. D. Cottington Taylor. The insti- 
tute referred to is the British Good 
Housekeeping Institute, 49 Wellington 
Street, Strand, W. C. 2, Lodnon, Engiand. 
Additional information relative to the 
comparative tests may be obtained by com- 
municating with Mrs. Taylor 
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ROOTS. CONNERSVILLE Fig pee BOOSTERS & EXHAUSTERS 


> Roots-Connersville Centrifugal Boosters and Exhausters are built 
on designs perfected during 22 years of active experience in this 
field. Impellers are especially designed in each case to meet the 
particular conditions of capacity, speed, and pressure. “R-C” 
design eliminates back pressure. It takes advantage of inertia 
and converts to pressure the equivalent of the peripheral speed of the intake, 
resulting in higher efficiency and eliminating disagreeable singing noises. 
“R-C” Centrifugal Boosters and Exhausters are built in a wide range of 
capacities and pressures. Write for Bulletin 170-B10. 


Roots- ConNERSVILLE Buower Corp. : 





12th & Columbia Connersville, Ind. 
New York - Cuicaco - Niliaiiaiie 2 Pa. - Boston - PirrssurcH - DeEtrRoIT 
Type “A” single-stage, double-inlet, 18” Sr. Louts - San Francisco - Los ANGELES 


Exhauster, with electrically controlled valve. 











IMPROVED EQUIPMENT~ RUSSELL ENGINEERING 
Tenses BORPeRATION Surfs wee 


Refills, Additions, Repairs, 24 STATE STREET sb : hs om ag 


Chargi d Dischargi g 
Machine 2 NEW YORK Low or High B.T.U. Gas 
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Southern Indinana Gas & Electric 
Co., and Electrical Brotherhood 
Enter Agreement 


According to announcement of the - 


National Labor Board of the National 
Recovery Administration,‘ ‘representa- 
tives of the Southern Indiana Gas & 
Electric Co., Evansville, and represen- 
tatives of the International Brotherhood 
of Electrical Workers of America em- 
ployed in the power, light, heat and gas 
departments of the company recently 
signed, the following memorandum of 
agreement: 


“1. Hours of labor shall be governed 
by the codes of the various industries 
involved, and overtime shall be paid 
for at one and one-half time, the regu- 
lar rate. 


“2. Men required to do overtime work 
shall either be allowed time off for meals 
at suitable intervals or have meals fur- 
nished them at Company expenses. 


“3. When men are called for work 
after being released at regular quitting 
time, they shall receive regular over- 
time pay, but in no case shall they re- 
ceive less than two hours pay. 


“4. When employees are temporarily 
transferred from work in which they 
are regularly employed to other work 
with a different rate of pay, they shall 
experience no change in (or reduction 
in) rate of pay. 

“5. When an employee is regularly 
filling more than one position and the 
positions are differently rated, he shall 
be paid the weighted average wage of 
the positions filled. 


“6. All transportation shall continue 
according to present practice and when 
employees are required to remain away 
from home over night by the Company, 
the Company shall pay necessary ex- 
penses. 

“7. Workmen shall not personally 
engage in work, where so doing would 
be detrimental to the safety of the 
workmen. 

“8. Electrical troublemen shall not be 
required to do new construction work 
except to temporarily restore service, 
and there shall be two troublemen in 
a crew when restoring service when the 
lines are down and the potential is in 
excess of 1000 volts. 

“9. Employees’ regular working days 
per week shall be consecutive as nearly 
as practical. 

“10. Electric Linemen working on 
live wites carrying 1000 volts or more 
shall be accompanied by another quali- 
fied lineman, except in cases of absolute 
necessity, this not to apply to trouble- 
men. 

“11. The Company ghall furnish all 
necessary protective equipment, and it 
is agreed that it is a Company rule 
that they be used. 

“12. The Company shall not discrimi- 
nate against any of its employees cov- 
ered by this memorandum because of 
membership in or affiliation with the 
International Brotherhood of Electrical 
Workers. 








Personals 





William Lloyd, for many years iden- 
tified with the design, manufacture and 
sales of Coxe stokers, has again become 
associated with the engineering depart- 
ment of Combustion Engineering Com- 
pany, Inc., in much the same capacity 
of that of some years past. In 1914 he 
became President of the Coxe Travel- 
ing Grate Company and later was made 
President of the Coxe Stoker Engineer- 
ing Company which subsequently was 
affliated with Combustion Engineering 
Corporation. 


F. H. Bivens, has retired as Vice- 
President of the Southern Counties Gas 
Co., Los Angeles, Calif. 

Mr. Bivens has been active in the com- 
pany since its inception in 1911, and will 
continue as a member of the board of di- 
rectors. At present he is slowly con- 
valescing from a protracted illness. 

In announcing Mr. Bivens’ official re- 
tirement, which was regretfully accepted 
when it became evident that further busi- 
ness activity would be injurious, Mr. 
Wade, President of the Company spoke 
appreciatively of the splendid service given 
to the gas utility business by Mr. Bivens 
over a period of more than a quarter of 
a century of continuous service. 


Wm. Moeller, Jr., Vice-President of 
the Southern California Gas Company, 
Los Angeles, has been elected as Vice- 
President of the Pacific Coast Gas As- 
sociation to fill out the unexpired term 
of J. B. Wilson who resigned on going 
to Chicago to live. Mr. Moeller has 
been active in Association affairs for 
many years. He has served as a direc- 
tor on two occasions and in 1930 acted 
as Chairman of the Technical Sec- 
tion. 


Fred Karr, president of the St. Joseph 
(Mo.) Gas Co., was reelected president 
of The Missouri Association of Public 
Utilities at the annual State convention 
of the Association held April 19 and 20 
at the Elms Hotel in Excelsior Springs, 
Mo. 


Wm. H. Barthold was elected a Vice- 
President and a Director of The Com- 
monwealth & Southern Corporation at 
yesterday’s meeting of the Board. Mr. 
Barthold has been connected with west- 
ern operating units of The Common- 
wealth & Southern Systems and prede- 
cessor companies for more than thirty 
years and at present is Chairman of the 
Board of the Central Illinois Light 


Company, President of the Southern In- 
diana Gas and Electric Company, Vice- 
President of Consumers Power Com- 
pany and an officer and director of other 
companies. 

Mr. Barthold was born in Napoleon, 
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Ohio, and after leaving school he en- 
tered the employ of the Grand Rapids 
Gas Company of which he- became 
superintendent two years later. Shortly 
afterwards he became identified with the 
extensive development of the gas busi- 
ness in Michigan by other companies 
and subsequently was called to New 
York in an executive capacity in the 
operation of gas, electric, coal and trans- 
portation properties in Michigan, Illin- 
ois, Indiana and Ohio, now a part of 
The Commonwealth & Southern Sys- 
tem. 


Ben. H. Parkinson has _ been ap- 
pointed Commercial Manager of the 
Portland Gas and Coke Company, and 
John H. Hartog, Advertising Manager. 
George Mackenzie has been given Mr. 
Parkinson’s former post as manager of 
the Customer’s Department. Geo. L. 
Myers is now Assistant Secretary. 


H. H. Adams, assistant to Morse Dell- 
Plain, president, has been elected a 
member of the board of directors of 
the Gary Heat, Light and Water Co., 
Gary, Ind. He succeeds William A. 
Sauer, who died in Chicago last Febru- 
ary, and at the time of his death was 
president of the Midland United Co., 
holding corporation for the Insull Util- 
ities in Indiana. 


Charles E. Dove, manager of south- 
ern gas properties of the Central States 
Light & Power Co., Tulsa, Okla., has 
been transferred to Dubuque, Iowa, to 
manage the Interstate Power Co. Du- 
buque division, a subsidiary of the Util- 
ities Power & Light Co. 


R. H. Garrison, whom Mr. Dove suc- 
ceeds will be transferred to the man- 
agership of the northern division of the 
Interstate Power Co., Albert Lea, Minn., 
to cover the territories o fthe Dakotas, 
Minnesota, and Nebraska, including 
natural gas pipe-line subsidiaries. 


Fred M. Goodwin, vice-president of 
the Boston Consolidated Gas Co., Bos- 
ton, Mass., was recently elected com- 
mander-in-chief of Massachusetts Con- 
sistory, Ancient Scottish Rite Free- 
masonry. Mr. Goodwin is one of the 
best known Masons in the state, and is 
also president of the New England Gas 
Association and a member of many 
other gas and civic organizations. 


St. Louis County Gas Co. Expendi- 
tures Approved by Commission 


Capital expenditures of the St. Louis 
County Gas Company, St. Louis, Mo., to- 
taling $1,855,115.16 have been approved 
by the State Public Service Commission. 
This approval grants the company leave 


to file later a supplemental application 


signiatihg the classes of securities it may 


“elect to issue against these expenditures 


under such terms and conditions as may 
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THE REAL TEST 


Ten, twenty, forty, or more years in service under 
all kinds of conditions is the real test of a Gas 
Regulator. Reynolds have investigated one after 
another of their installations that have been in 
use for periods extending over ten to forty years. 
In all cases these investigations have been very 
satisfactory. Following through their investiga- 
tion of these units, Reynolds checked particularly 
upon three major requirements that are impor- 
tant for successful Gas Regulation: 1. Economy 
in relation to first cost and upkeep. 2. Mechanical 
efficiency in handling delivery demands. 3. Uni- 
formity of delivery pressure, even though inlet 
pressure and volume vary. This check up by 
Reynolds was done for only one reason, to verify 
the dependability of their units with actual facts 
from the field and to furnish the men in the field 
with “Real Test” information proving the supe- 
riority of REYNOLDS Gas REGULATORS. Write 
for complete information concerning your 

gas control problems. 





ff 





* 
Model 10-all parts acces- 
sible and interchangeable 
while in pipe line. 


* 
Model 20-working parts 
so accurate as to permit 
complete interchange- 
ability in shop. 


* 
Model 30-has removable 
valve and orifice, and is 
made in either horizontal 
or vertical connections, 


All three models manu- 
factured in either spring or 
dead weight adjustment 
and with or without mer- 
cury seal, 





REYNOLDS GAS REGULATOR COMPANY | 


GAS CONTROL 


REPRESENTATIVES 
Eastern Appliance Company..... Boston, Massachusetts 
F. EB. Newberry. vccecccccccccccccces Avon, New Jersey 


G. H. Unkefer, 428 Boyd Street . Los Angeles, California 


REYNOLDS BRANCH OFFICES 
421 Dwight Building............ Kansas City, Missouri 
2nd Unit, Santa Fe Building.........sse0- Dallas, Texas 


Anderson, Indiana, U.S. A. 


no >* 


SINGS 7892 





JOHNSON 
60 BCE Ring Burners 


serve a wide variety 
of applications 


Johnson Triple Atmospheric Gas Burners pos- 
sess many outstanding advantages. They are 
made up of three independent burners which 
may be used singly, in pairs, or in triple. Heavy 
construction throughout insures durability. 
The various absolute gas and air adjustments 
permit the attainment of a high degree of effi- 
ciency and economy. 


Whatever may be your burner requirements, 
whether standard or special, write to us for 
complete details regarding our ability to serve 
you. 






























SURFACE COMBUSTION 
CORPORATION 





Many other leading 
manufacturers now 
use Chace Bimetal 
because of its ac- 
curacy, uniformity 
and dependability. 
Sold in: 
SHEETS * STRIPS * FORMS 





W.M.CHACE VALVE CO. 
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be approved by the commission in a sub- 
sequent order. 

Investigation by the commission dis- 
closed that the expenditures of capital for 


improvements, extensions and betterment - 


of the plant of the company had been 
properly and judiciously expended and 
that no capital securities have been listed 
against them. 


W. C. Mainwaring is now in charge 
of all gas and electric merchandising ac- 
tivities of the British Columbia Electric 
Railway Co. Ltd., both in Vancouver and 
Victoria. 





Obituary 








WILLIAM MITCHELL McKEE 


William Mitchell McKee, widely 


known in the gas:and power plant in- 
dustries, both personally and as presi- 
dent of The Chaplin-Fulton Manufac- 
turing Company, died at his home .in 
Thursday, 


He was 58 years of age. 


Pittsburgh, Pa., on 
26th. 


April 





William Mitchell McKee 


Mr. McKee came to this country 
from Ireland at the age of 18 and im- 
mediately settled in Pittsburgh, where 
he had remained ever since. His em- 
ployment for some years was with a 
wholesale dry goods firm, which he left 
in 1910 to become auditor and eventu- 
ally president of The Chaplin-Fulton 
Company. His personal and business 
2cquaintance became very large as time 
passed and his interests varied. At na- 
tional and regional gatherings of the 
industry with which he was connected 
he was a prominent and always an in- 
teresting figure. He was a member of 
the Third Presbyterian Church, Pitts- 
burgh, and also a member of the Du- 
quesne Club, the Pittsburgh Athletic 
Association, the Long Vue Country 
Club and the Pittsburgh Country Club. 
He was a thirty-second degree Mason 
and a Shriner. 
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TRADE NEWS 








Pittsburgh Equitable Sends 
Message On Record 
Breaking Flight 


The Pittsburgh Equitable Meter Com- 
pany and the Merco Nordstrom Valve 
Company, along with other Pittsburgh 
exhibitors at A Century of Progress, 
took advantage of Colonel Roscoe Turn- 
er’s record breaking flight between 
Pittsburgh and Chicago to congratulate 
Rufus C. Dawes on the success of the 
1933 World’s Fair and to extend their 
greetings on the opening of the Second 
Exposition for 1934. 

In a telegram to L. A. Dixon, Vice 
President of the Pittsburgh Equitable 
Meter Company, Mr. Dawes expressed 
his appreciation and assurance of the 
success of the Second Century of Prog- 
ress Exposition. 


—_—__.- ——__ 


W. M. Chace Valve Company 
Builds Addition to Plant 


Due to an increasing demand for 
Chace Thermostatic Bimetal, taxing the 
present capacity of the plant, W. M. 
Chace Valve Company Detroit, Mich., 
has started construction of a new addi- 
tion to the present quarters. 

The plant, when addition is completed, 
will have over 19,000 square feet of 
floog space. The new quarters will be 
almost entirely utilized by the Thermo- 
static Bimetal division of the business. 

W. M. Chace Valve Company have 
been known for years in the Laundry 
Equipment Industry as manufacturers 
of water valves. The company, several 
years ago, started development of 
Thermostatic Bimetal now widely used 
by manufacturers of automatic control 
equipment for electrical appliances, gas 
heaters, etc. 


Se 


New Catalog on Refractory 
Products Issued 


The Plibrico Jointless Firebrick Com- 
pany, 1800 Block on Kingsbury Street, 
Chicago, Ill., announce a new catalog 
that has just come from the press. This 
catalog should be of interest to anyone 
using firebrick, high-temperature cement 
or other refractory materials in connec- 
tion with boilers or other types of 
furnaces. 

A copy of this catalog will be sent 
free of charge to anyone desiring a 
copy. 


——__@—— 


Taylor Forge & Pipe Works Issue 
New Catalog 


The Taylor Forge -& Pipe Works, 
Chicago, Ill, recently issued a sixty- 
four page catalog covering Taylor Forge 
Welding Fittings and Flanges. This 


book presents in addition to the usual 
full line of Taylor Forge standard ma- 
terial: New engineering information 
and charts on the flexibility of welded 
piping design, new types of welding 
fiittings, and new types of flanges. 

A copy of this book may be secured 
by writing direct to the Taylor Forge 
& Pipe Works. 


en 


Quigley Company Issues 
New Bulletin 


Quigley Company, Inc., 56 W. 45th 
Street, New York, have issued bulletin 
No. 300 describing the various uses of “Q- 





Chrome,” natural base refraction cement 
for furnace construction and mainte- 
nance. “Q-Chrome” is a cement for lay- 
ing fire brick, and for protecting sur- 
faces over old or new furnace walls 
when they are subject to extreme tem- 
peratures and_ destructive  slagging, 
chemical or abrasive conditions. It will 
not soften or crumble at the highest 
temperatures attained in any fuel fired 
furnace. 


—_—_——__+}?_____ 


Hageman Appointed General 
Manager of Johnson Gas 
Appliance Co. 


Mr. Ralph Hageman has been made 
General Manager of the Johnson Gas 
Appliance Co., Cedar Rapids, Ia. 








An Expression of 
Appreciation 


We wish to acknowledge the cour- 
tesy of the Sprague Meter Co., 
Bridgeport, Conn. for releasing 
their contracted advertising space 
on the front cover of the May 
(Seventy-fifth Anniversary) issue 
so that a special design symbolic of 
the use of gas seventy-five years ago 
could be used. American Gas 
Journal. 
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All sizes 
up to 
3,400 cu. ft. 
capacity 


Meters 
Diaphragms 
Repairs 
Provers 
Pumps 
Calorimeters 
Wet Meters 
Gauges 
Apparatus 


METER REPAIR PARTS 


ALL MAKES - ALLSIZES OF METERS 


LARGEST GAS COMPANIES NOW 
USING OUR PARTS 


SEND FOR OUR CIRCULAR ON 
‘METER REPAIR PARTS 


SAMPLES AND PRICES 
GLADLY SENT 


LAMBERT METER CO. 


BUSH TERM. BLDG. 4, BROOKLYN, N. Y. 











Byllesby Engineering 


and Management Corporation 


Wholly-owned subsidiary of 


Standard Gas and Electric Company 





231 South La Salle Street, Chicago 


New York Pittsburgh San Francisco 




















HEATING 
BUNKER “C” OIL 


for carburetting gas requires high 
pressure and high temperature. 


ANDALE 


BOWED TUBE 
HEATERS 


remain tight and are easily cleaned. 
These are the requirements for con- 
tinuous satisfactory operation. 


ANDALE COMPANY 


1600 ARCH STREET 
PHILADELPHIA 

















Sectional View 

of the ‘‘Watchman’”’ 

Valve: TYPE 
TBM-23 


The Lovekin “WATCHMAN” Emergency Gas 
Shut-off Valve is ALWAYS ON DUTY to 
guard against the exploding of any NON- 
AUTOMATIC TYPE of Gas Water Heater. 
With the ‘“‘Watchman,” you just can’t forget to 
turn off the gas because he turns it $ff for you 
—automatically and positively. 

Here’s a Valve that’s EASY TO SELL YOUR 
CUSTOMERS because it’s so positive in ac- 
tion, so fool-proof and, most of all, so ABSO- 
LUTELY NECESSARY. 

The operation of the ‘‘Watchman” Valve pre- 
vents the bursting or exploding of the tank be- 
cause it is designed to turn off the gas before 
the water gets dangerously hot. 

This Valve gives more than SAFETY— it gives 
freedom from worry and peace of mind. 


WRITE FOR LITERATURE AND DETAILS. 
Address Dept. “‘G”’ 


KITSON CO. 


The ‘‘Watchman” 
—always on duty to 
prevent trouble 


WESTMORELAND & STOKLEY STS. 
PHILADELPHIA PA. 











oe 








50 


In New Plant 


The Mohawk Asphalt Heater Co., 
Frankfort, N. Y., fifteen years ago built 
and put in service the first “Hotstuf 
Asphalt Heater.” 

It was designed with an oil burning 
torch in mind as the heating element, 
and developed from that point. Old de- 
signs were completely discarded, and 
the exclusive elevated metling chamber 
was the result. Fifteen years have 
proven its merit. 

The first Hotstuf Heater was built in 
the back room tinshop of a hardware 
store, by hand. Today Hotstuf Heaters 
are manufactured by modern machinery 
and all electrically welded, in the up- 
to-date factory building. 

To its line of Hotstuf Heaters, the 
company has added during the past fif- 
teen years many other products, among 
which are trailer tool boxes for gas and 
electric companies, pipe and pole trail- 
ers, concrete heating equipment, water 
heaters and salamanders, lead and com- 
pound melting pots, septic tanks and oil 
storage tanks. Mohawk is_ also 
equipped to fabricate steel and alumi- 
num truck bodies and all kinds of tanks 
of steel stainless steel and aluminum, as 
well as smokestacks and breechings. 


———— 


“Partlow’s Automatic Gas- 
Burning Equipment” 


The Partlow Corporation, New 
Hartford, N. Y., have issued a folder en- 
titled “Partlow’s Automatic Gas-Burn- 
ing Equipment.” This equipment is 
automatic and safe. The main gas sup- 
ply cannot be turned on until the pilot 
has been lighted and burns for approx- 
imately two minutes. 

The temperature control will main- 
tain any degree of temperature required, 
and burner will not flash back under the 
most unfavorable conditions. 


satheieteliinsniciige 
Penn Electric Switch Adds to Staff 


Mr. R. H. Luscombe, who for a num- 
ber of years has been identified with 
the gas industry in the field of indus- 
trial and space heating, has joined the 
Penn Electric Switch Co., of Des 
Moines, Iowa. In his new connection 
Luscombe will be responsible for con- 
tact with, and sales of controls to gas 
equipment manufacturers and utilities. 

The Penn Electric Switch Co., is 
prominent in the manufacture of re- 
frigeration, industrial and heating con- 
trols. 


——+—_——_ 


Brown Instrument Company 
Issue New Catalogue 


Brown Instrument Co., Philadelphia, 
Pa., recently issued a new catalog No. 
9001 featuring the Brown Resistance 
Thermometer for measuring tempera- 
tures from 300 to +1000 degrees 


Fahr., available in indicating, recording 
and controlling types. 
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BOOK REVIEW 





Supplying A Long-Felt Need 


Gas Engineers’ Handbook (First Edi- 
tion) prepared by Gas Engineers’ Hand- 
book Committee of The Pacific Coast 
Gas Association; 1017 pages, 5 x 8, pro- 
fusely illustrated; price, until July Ist, 
$6.50, thereafter, $7.50 per copy. Mc- 
Graw-Hill Book Company, Inc., 330 
West 42nd St., New York, N. Y. 

For a number of years there has been 
a crying need for a handbook which the 
gas engineer could call his very own. 
Indeed, during this time ambitious plans 
for such a work were talked about and, 
in a few instances, sporadic attempts 
were made to gather the requisite ma- 
terial to begin the task—but, that is as 
far as the matter progressed. Now, 
however, after a number of years of 
arduous and painstaking effort, the Pa- 
cific Coast Gas Association Handbook 
Committee under the chairmanship of 
Frank Wills has succeeded in bringing 
such plans and hopes to fruition, and 
not only has a handbook for the gas 
engineer blossomed into print, but one 
that is quite worth while. For a starter 
it is all that can be desired. 

The contents, of course with a mind 
to the gas man’s engineering problems, 
are arranged quite like those of other 
standard engineering handbooks; how- 
ever, while the volume contains a 
wealth of information, there has been 
no undue crowding of type and the 
curves and illustrations are well exe- 
cuted and refreshingly legible. Inci- 
dentally, the paper and binding are of a 
quality that will stand long and hard 
usage. 

If the gas engineer or other gas com- 
pany enployee who might be interested 
in quickly finding a piece of data de- 
sires to obtain a bit of basic informa- 
tion on utilization, he will discover the 
same in this volume; if the production 
man is in haste to derive some usable 
data pertaining to his line of work, he 
need but consult the well ordered index, 
turn to the proper page and, presto, his 
want is satisfied. And so on for others 
whose daily work necessitates the han- 
dling of engineering data and constants. 

In short, this‘ is a real gas man’s 
handbook—one quite up to the standard 
of Kent, Foster, Trautwine, and others 
in their particular fields. It is by no 
meats a treatise on any particular phase 
of gas engineering and in this regard 
the authors and compilers have demon- 
strated that rare ability of distinguish- 





ing the hazy line of demarcation be- 
tween textbook and handbook. 

The work has been reviewed by a 
special committee of the American Gas 
Association headed by J. V. Postles, and 
is endorsed by the directors of Ameri- 
can Gas Association. 


A Review of Legal and Accounting 
Problems—Depreciation 


196 pages. Cloth $1.85 per copy, plus 
postage; paper $1.50 per copy plus postage. 
Published by The State Law Reporting 
Company, 30 Vesey St., New York, N. Y. 


Depreciation in machines and other 
equipment of railroads and public utilities 
is an important element in the fixing of 
rates by regulating commissions. All 
public service companies—railroads and 
utilities—are by law entitled to a fair re- 
turn on the value of their property de- 
voted to public use. In computing such 
value, allowance must be made for de- 
preciation. 

How is such allowance determined? 

che Wisconsin. Public Service Com- 
mission, one of the ablest and most pro- 
gressive of State regulating commissions, 
has chosen the “straight-line” method of 
determining depreciation. At the request 
of the National Association of Railroad 
and Utilities Commissioners it prepared 
and submitted to the 1933 convention of 
that Association a comprehensive report 
on the subject, dealing with the account- 
ing, legal, economic and financial aspects 
of depreciation. It is so all-embracing 
that it was alluded to in the convention 
as “The Bible on Depreciation.” 

No one interested in the subject can 
afford to be without this extraordinary 
and valuable book. 

A comprehensive conception of the 
nature of this work will be gained from 
the table of contents. 

This treatise should prove invaluable to 
utility executives, utility engineers and 
accountants, economists and lawyers prac- 
tising in the utilities and transportation 
fields. 








Features To Be Resumed In July 


“Elements of Gas Technology” 
and “Technical Digest,” which have 
been omitted from the current issue 
due to space occupied by other tech- 
nical abstracts, will be resumed in 
the July issue. 





























The microfilm contents of this roll were recorded as available. 


Imperfections such as missing issues, missing pages, errors in 


pagination have been verified with the bound volume after filming. 











